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cDPATMEHTLI AHK, OnPEAEJUnOIl|HE nOBbimEHHYK) yCTOHHHBOCTb 
BAKTEPHH ESCHERICHIA COLI K AMHHOKHCJIOTAM HJIH HX AHAJIOFAM, H 
CnOCOB nOJlYHEHKA L-AMHHOKHCJIOT 

HacTOHiuee HsoGpexeHHe othochtcji k 6HOTexHOJiorHH h, b HacxHOCTH, Kacaerca 
cnoco6a nojiyHeHHH L-aMHHOKHCJiar, a hmchho, L-rjiyraMHHOBOH khcjioth, L-jiH3HHa, L- 
TpeoHHHa, L-ajiaHHHa, L-rHCTHiWHa, L-npojiHHa, L-aprHHHHa, L-sajiHHa, hjih L- 
naojiefmnHa c noMombio oaiorepHH, npHHaanoKamnx k poay Escherichia. 

Ajiji nojiyHeHHH aMHHOKnc;iOT c noMombio 4)epMeHTauHH HcnoJibsyioTca uiraMMbi , 
Bbifle/ieHHbie h3 npupoflHbix hctohhhkob, hjih c uejibK) yaenHHeHHa npoayKTHBHOCTH 
npiiMCHHiOT cneuHaJibHO nojiyneHHwe MyraHTW 3thx uiraMMOB. B cjiynae L-;in3HHa, 
HanpuMcp, HSsecTHO mhopo HCKyccrseHHbix MyraHTOB, npoayunpyiomHX 3Ty 

aMllHOKHCJIOTy. BOJIbUlHHCTBO H3 HHX - 3TO MyraHTW 6aKTepHH, yCTOHMHBbie K S-2- 

aMHH03TH;mHCTeHHy, (A3U) npHHaoJie^amHe k poaavi Brevibacterium, Corynebacterium, 
Bacillus iiJiH Escherichia. npeflJioweHO MHoro pasjiHHHbix npHCMOB fljifl noBbiuieHHH 

npOayKUHH aMllHOKHCJlOT, HanpHMep, XaKHX KBK TpaHc4)OpMaUHfl peKOM6HHaHTHblMH AHK 

(naTCHT CUIA 4,278,765). 3th npneMbi b 6ojibuiHHCTBe cjiynaeB ocHOBaHbi Ha noBbiuieHHH 

aKTHBHOCTH (J)epMeHTOB, yMaCTByiOmHX B 5HOCHHTe3e aMHHOKHCJIOTbl, B npHflaHHH 

KjiioHeBOMy (fjepMeHTy HeHyBCTBiiTejibHOCTn k HHrH6HpyioiueMy aeHCTBHio KOHCHHoro 
npoflyKTa h T.n. (Cm. BbiJio>KeHHyio sasiBKy na narenT b ;inoHnn No. 56-18596 (1981) h 
MejKflyHapoflHyK) 3ajiBKy WO No.95/ 16042) 
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C flpyroii CTopoHbi, KaK npHMCp noBwuieHHfl npoflyicTHBHOCTH uixaMMa npoflyueirra 

aMHHOKHCJlOTbl nyTCM yBejlHHCHHJI 3KCKpeUHH 3TOH aMHHOKHCflOTbl HSBCCTeH UITaMM, 

npHHaanoKamHH k poay Corynebacterium, y KOTOporo noBWuieHa aicTHBHOCTb rewa 
3KCKpeuHH jiH3HHa, lysE. OflHaKo B OTHOuieHHH eaicrepHH, npHHaancMcamHX k poay 
Escherichia, HajiHMHe 6e;iKOB, oGecneHHBaiowHx 3KCKpeuHK) 3toh aMHHOKHCJiOTbi, ocraercji 

HeH3BeCTHbIM. n03T0My HCHSBeCTHO TaKJKC, MOKCT JIH nOBblUICHHe aKTHBHOCTH 6eJlKa 
3KCKpeUHH nOBblCHTb npOJiyKUHK) aMHHOKHCJlOTbl B CJiyMaC 6aKTepHH npHHaOJIOKaiUHX K 

pony Escherichia. 

XoTJi Ha ceroflHJi HSBecrna HyioieoTHflHaa nocjieflOBaxejibHOcrb Bceii xpoMOCOMW 
uiTaMMa Escherichia coli K-12, npHHaaneMcamero k poay Escherichia (Science, 227, 1453- 
1474 (1997), HMeercji 6ojibiuoe mhcjio 6ejiKOB, ^yHKUHn KOTopwx ocTaerca HensBecTHOH. 
CpeaH HHX Moryr 6biTb h 5ejiKH, ynacTByiomHe b npouecce TpaHcnopra aMHHOKHCJiOT h3 
KJieroK 6aKTepHH. 

SaaaneH nacroJimero H3o5pereHHJ! JiBJiaercH BWJiBJieHHe Gcjikob, yHacTByioiUHX b 

SKCKpeUHH L-aMHHOKHCJIOT C UCJIbK) COSflaHHS UlTaMMOB C nOBblUieHHOH npoflyKUHefl L- 

aMHHOKHCJioT KjieTKaMH SaKTepHH H ycoBepuieHCTBOBaHHe TCM caMbiM cnoco6a nojiyMeHHJj 
L-aMHHOKHCJioT, L-HHSHHa, L-TpeoHHH, L-rjiyraMara, L-rHCTHflHHa, L-npoJiHHa, L-ajianHna, 
L-aprHHHHa, L-BajiHH hjih L-H30JieHUHH nyreivi icyjibTHBHpoBaHHH uixaMMOB-npoziyueHTOB 

FIocTaBJieHHaH saaana peuiaerca nyrcM BbiJiBJieHHH renoB, KOHTpojiHpyiomHX CHHres 
5aKTepHajibHbix 6ejtKOB, yMacTByioiUHX b 3KCKpeuHH L-aMHHOKHCJiOT y E. coh, h 
KOHcrpyHpoBaHHJ! Ha hx ocHOse uiraMMOB-npoziyueHTOB, no3BOJiJ«omHX paspaSoTarb 
cnoco6 nojiyMeHHH aMHHOKHCJior c noBbiuienHbiM BwxoflOM uejieBofi aMHHOKHCJioTbi na 
eAiiHimy saxpaHeHHoro yrneBoaa. 

npeflMeroM Hacroamero H3o6peTeHHH jibjijiiotcji GaicrepHH, npHHaflJiOKamne k po;iy 
Escherichia, o6jiaflaK)mHe cnoco6HOCTbio k npoayKUHH aMHHOKHCJiox, y KOTopwx 3Ta 
cnoco6HOCTb noBbimeHa b pe3yjibTaTe yBejiHMeHHH sKcnpeccnpyeMoro KOJiHHecTBa. no 



KpaMHeH Mcpe, oziHoro h3 5ejiKOB, npHHaoJie^amHx k rpynne cocroameii h3 cjieziyiomHx 
6ejiKOB OT A no H) (b AajibHeHiueM paccMarpHBaeMbie KaK "6aKTepHH no nacTO^imeMy 
ii3o6peTeHHK>''): 

A - 5ejiOK, KOTopbiH cocTOHT H3 aMMHOKHCHOTHOH nocjicjioBaTejibHOCTH 5 (Ohf. 1 ); 

HJIH 

B - 6ejiOK, KOTOpbiii coctoht h3 aMHHOKHCJioTHon nocjieflOBarejibHOCTH, sKjiiOHaiomeH 

TaK^e flCJieUHH, 3aMeHbI, BCraBKH HJIH A06aBKH H3 OAHOH HJIH HeCKOJlbKHX aMHHOKHCJlOT K 

nocjieAOBaxejibHOCTM XsS h Koxopbifl HMeer aicrHBHOCTb o6ecneHHBaiomyK) 6aKTepHHM, 
cojiepHcaiuHM 3tot 6eJiOK, noBbiuieHHyio npoayKUHio L-aMHHOKHCJiOT. 

Q _ 5ejlOK, KOTOpbiii coctoht H3 aM^pOKHCJlOTHOH nOCJieflOBaTCJlbHOCTH 6 (OHr.2) 

; HJIH 

D - GeJIOK, KOTOpblH COCTOHT H3 aMHHOKHCJTOTHOH nOCJieAOBaTCJIbHOCTH, BKJlK)HaK)meH 
TaK>Ke iiejieUHH, SaMCHbl, BCraBKH HJIH A05aBKH H3 OAHOH HJIH aeCKOJlbKHX aMHHOKHCJiOT K 

nocjicAOBaTejibHOCTH h KOTopbifi HMeer aicTHBHOCTb o6ecneHHBaK)myK) 6aKTepH5iM, 

coaep>KamHM 3tot 5e/iOK, noBbiuieHHyK) npo/iyKUHio L-aMHHOKHCjior. 

E. - 5ejlOK, KOTOpblH coctoht H3 aMHHOKHCnOTHOH HOCJieZlOBaTeJlbHOCTH 7 (OHr.3); HJIH 
F - 5ejlOK, KOTOpblH COCTOHT H3 aMHHOKHCJIOTHOH nOCJieAOBaTCJIbHOCTH, BKJTIOHaiOmeH 
TaK>Ke ACJieUHH, SaMCHbl, BCraSKH HJIH A05aBKH H3 OJXHOPl HJIH neCKOJlbKHX aMHHOKHCJlOT K 

nocjieAOBaTCJibHOCTH N^l h KOTopwH HMeer aicTHBHOCTb o6ecneHHBaK)iuyK) GaicrepHnM, 
co;iep>KamHM 3tot 6ejiOK, noBbiuienHyK) npo^yKUHio L-aMHHOKHCJior. 

G - 6ejIOK, KOTOpblH COCTOHT H3 aMHHOKHCJTOTHOH nOCJieflOBareJlbHOCTH JVs 8(<PHr.4) 

; HJIH 

H - 6eJIOK, KOTOpblH COCTOHT H3 aMHHOKHCJTOTHOH nOCJieAOBarejlbHOCTH, BKJTlOHaTOmeH 
TaK>Ke flejieUHH, SaMCHbl, BCraBKH HJIH ;io6aBKH H3 O^HOH HHH neCKOJIbKHX aMHHOKHCJTOr K 

nocjiezxoBareJTbHOCTH JfsS h Koropbiii hmcct aKTHBHOcrb o6ecneMHBaK)myK) 6aKTepHHM, 
coAep>KamHM 3tot 6ejT0K, noBbiuieHHyio npoayKUHio L-aMHHOKHCjror. 



EamrepH^iMH no Hacro^imeMy H3o6peTeHHfO npeHMymecTBCHHO HBjiaioTca 
:npoflyueHTbi L-jiM3MHa, y Koxopbix 3KcnpeccHpyeMoe KOJiHHecxBO no KpaifHefi Mepe oahopo 
H3 6ejiKOB Bbi6paHHbix H3 ppynnb! , cocroHmeH h3 6ejiKOB noHMeHOBaHHbix b n or A no D h 
G H H yBe/iMHCHo; npo;iyueHTbi L-rjiyraMMHOBon khcjiotw, y Koropbix SKcnpeccHpyeMoe 
KOJiHHecTBO no KpaHHeH Mepe OflHoro h3 SejiKOB Bbi6paHHbix h3 rpynnbi , cocro^imeH h3 
6ejiKOB nOHMenoBaHHbix b n.OT A no H yBejiMHeno; npoayuenTbi L-ajianHHa, y KOxopbix 
3KcnpeccHpyeMoe KOJinnecTBo no KpaHHefi Mepe o^Horo h3 6ejiKOB Bbi6paHHbix h3 rpynnbi, 
cocToamen h3 Gcjikob noHMeHOBaHHbix b n. C h D yBCJiMMeHo; :npoAyueHTbi L-sajiHHa, y 
KOTopbix 3KcnpeccHpyeMoe KOJiHHecTBo no KpaHHCM Mepe oziHoro h3 6ejiKOB sbiGpaHHbPc h3 
rpynnbi, cocroHmen h3 5ejiKOB noi*MeHOBaHHbix b n, C h D ysejiMHeHo; npo^yucHTbi L- 
npojiHHa, y KOxopbix 3KcnpeccHpyeMoe KOJiHHecTBO no KpaiiHefi Mepe oziHoro h3 6ejiKOB 
BbiGpaHHbix H3 rpynnbi, cocroHmeH h3 Scjikob noHMeHOBaHHbix b n,OT C no F yBenHHeno; 
:npo;iyueHTbi L-rpeoHMHa, y KOTOpbix 3KcnpeccMpyeMoe KOJinnecTBO no KpaiiHeH Mepe 
o/lHoro H3 6ejiKOB Bbi5paHHbix H3 rpynnbi, cocTOflmen h3 5ejiKOB noHMenoBaHMbix b n. E h 
F yBejTMHeHo; npoziyueHTbi L-rHCTH^HHa, y KOTOpbix 3KcnpeccHpyeMoe KOJiHMecxBO no 
KpaHHeii Mepe OAHoro h3 6e;iKOB Bbi6paHHbix h3 rpynnbi , cocrOHUueH h3 6ejiKOB 
noHMeHOBaHHbix B n. C, D, G H H yBejiMHCHo; npoAyucHTbi L-aprHHHHa, y KOTopwx 
3KcnpeccMpyeMoe KOUHHecxBO no KpaiiHeH Mepe ozinoro h3 6ejiKOB Bbi6paHHbix h3 rpynnbi , 
cocToamen h3 6ejiKOB noHMenoBaHHbix b n. ot A no D, h G, H yBejiHMeHo; npoAyueHTbi L- 
H30JieMUHHa, y Koropbix 3KcnpeccHpyeMoe KO/iHHecxBO no KpaHHeii Mepe oziHoro h3 6ejiKOB 
Bbi6paHHbix H3 rpynnbi , cocroHmen h3 6ejTKOB noHMenoBanHbix b n, C h D, yBejiMHeno. 

B KjiCTKax GaicrepHH no nacro^imeM H3o6peTeHHK) hhcjio KonHM /IHK, KOflHpyiomHx 
yKasaHHbie GejiKH, yBejiMHeno. yKa3aHHa5i J^HK b KjiexKax sthx 6aKTepHH 
npeHMymecTBeHHO HaxoAHTca na MHoroKonHHHOM Beicrope hjih na rpaHcnosone. 

HacTOHinee H3o5peTeHHe TaK>Ke samHiuaer cnocoG nojiyneHMH aMHHOKHCJioT, 
KOTopbiH BKjnoMaer 3Tanbi: 



1. KyJlbTHBHpOBaHH5l 5aiCTepHH, nOJiyHCHHblX B COOTBCTCTBHH C HaCTOHlUHM 

H3o6peTeHHeM, h oGjiaAaiomHx cnoco6HOCTbK) k npoAyKUHH aMHHOKHCJiOT, b 
KyjibTypajibHOH cpe^e, o6ecneHHBaioineH npoziyKUHK) h HaKonjieHHC 

COOTBCTCTByiOmer! aMHHOKHCJlOTbl B 3TOH CpCAC, H 

2. BbiziejieHH^ HaKonHBuieHC5i aMWHOKiicjiOTbi h3 3T0H cpeAbi. 

3tot cnoco5 nojiyHCHHa aMHHOKHCJiOT BKJuoHaer nojiyneHHe L-jTH3HHa c noMombio 
6aKTepHH, npoAyUHpyioinHx L-jih3hh, y KOTopbix 3KcnpeccHpyeMoe KOJiHHecTBO no KpafiHeif 
Mcpe OAHoro h3 6ejiKOB Bbi6paHHbix m rpynnbi , cocroHmew h3 6ejiKOB noHMCHOBaHHbix b 
n.OT A no D H G, H yBejiMMCHo; nojiyneHHe rjiyraMHHOBOH khcjio™ c noMOinbio 6aKTepMH, 
npoj^yUHpyioiuHX rjiyraMHHOByio KHCJiory, y KOTopbix 3KcnpeccHpyeMoe KOJiHHecTBO no 
KpafiHefi Mepe oahopo h3 Scjikob Bbi5paHHbix m3 rpynnbi , cocTOJimeM h3 Scjikob 
noHMCHOBaHMbix B n.OT A no H yBejinneHo; nojiyHeHH5i L-rpeoHHHa c noMombio SaKTepnH, 
npoAyuHpyiomHx L-rpeoHUH, y Koropbix 3KcnpeccHpyeMoe KOJiHMecTBO no KpaHHeii Mepe 
OAHoro H3 6ejiKOB Bbi6paHHbix H3 rpynnbi , cocT05imeH h3 6ejiK0B noHMenoBanHbix b n. E h 
F yBejinMCHO; nojiyneHne L-ajiannHa c noMombio 6aKTepMH, npoAyunpyioiUHx L-ajiaHHH, y 
KOTopbix 3KcnpeccHpyeMoe KOJiHHecTBO no KpaHHen Mepe ojiHoro m 6ejiKOB Bbi6paHHbix h3 
rpynnbi , cocTOHiueH h3 ocjikob noMMenoBaHMbix b n. Ch D yBejiHHeHo; noJiyneHUH L- 
npojiHHa c noMombio 6aKTepHH, npo/xyuHpyiomnx L-npojiHH, y KOTopbix 3KcnpeccHpyeMoe 
KOJiHHecTBO no KpaHHen Mepe OAHoro h3 6ejiKOB Bbi6paHHbix h3 rpynnbi , cocTO^men h3 
6ejiKOB noHMeHOBaHHbix b n.OT C no F yBejinneHo; nojiyneHne L-BajiHHa c noMoinbio 
6aKTepHH, npoAyuHpyioiuHx L-BajiHH, y KOTopbix 3KcnpeccHpyeMoe KOJiHHecTBO no KpaHHefi 
Mepe OAHoro h3 6ejiK0B Bbi6paHHbix h3 rpynnw , cocTonmeH h3 6ejiKOB noHMenoBaHMbix b 
n. C H D yBejinHCHo; nojiyneHMe L-H30JieHUHHa c noMOiUbio GaicrepHH, npoflyunpyiomHx L- 
H30JieMUHH, y KOTopbix 3KcnpeccHpyeMoe KOJiHHecTBO no KpanHeM Mepe oflHoro h3 6ejiKOB 
Bbi6paHHbix M3 rpynnbi , cocroHiueH m3 GejiKOB noHMeHOBaHHwx b n.C h D yBejinneHo; 
nojiyMeHHfl L-rncTH^iHHa noMouibio 6aKTepHM, npoAyunpyjomnx L-rncTHflHH, y KOTOpbix 



3KCnpeccMpyeMoe kojimhcctbo no KpafiHeH Mepe oahofo h3 Gcjikob Bbi6paHHbix m rpynnbi , 
cocTOHmeii h3 GejiKOs noHMeHOsaHHbix a n. C, D h G, H yeejiHMeHo; nojiyneHra L- 
npojiHHa noMombio 6aKTepHH, npOAyuHpyioiuHx L-aprHHHH, y KOTopbix 3KcnpeccHpyeMoe 
KOJiHHecTBo no KpaHHCH Mepe o;iHoro h3 Gcjikob Bbi5paHHbix h3 rpynnbi , cocroHmeii h3 
6ejiKOB noHMCHOBaHHbix B n. OT A no D H G, H yBeJiHHCHo. 

B cooTBercTBHH c HacTOHiuHM H3o5peTeHHeM cnoco6HOCTb npo/iyunpoBaTb 
aMHHOKMCJiOTbi 6aKTepHHM, npHHaAJie>KamHM k poziy Escherichia, mokct 6b!Tb ycHjiena, a 
cnoco6 nojiyHCHHH aMHHOKwcjioT MOKer 6brrb ycoBepixieHCXBOBaH b tom , hto KacaercH 

nOBbllUCHMjl npOAyKUHH aMHHOKHCJlOT. 

HnjKe cjie;iyeT ixerajibHoe oS>HCHeHHe Hacroamero H3o6peTeHHH. B jiajibHeftuieM 

H3JlO>KeHHH, eCJIH HC OrOBOpeHO, HMeMDTCH B BHAy L-CTepe0H30MepbI aMHHOKHCJlOT. 

1 . BaKTepHH no Hacro^imeMy H3o6peTeHHK>. 

BaKTepHH no Hacro^imeMy nsoGpereHHio npeacTaBjienbi SaKTepnaMH, 
npHHafljie>KamHMH k po;iy Escherichia, cnocoGnbiMH k npoiiyKUHH aMHHOKHCJiOT, y 
KOTOpbix 3Ta cnocoGnocTb noBbiiuena 3a cmct noBbiuienHH 3KcnpeccHpyeMoro KOJinnecTBa 
oejiKOB, oGjiaziaioiuHx aKTHBHOcrbio, KOTopa^i oGecnenHBaer yBejinneHHyK) npoziyKUHFO 
aMHHOKHCJlOT. B ^ajibHeHuiCM 3TH 6ejTKH 5yflyT o5o3HaHeHbi KaK «6ejiKH, 3KCKpeTHpyiomHe 
aMHHOKHCJiOTbi», oziHaKO 3TOT TepMHH HC o3HaHaeT, HTO (J)yHKUHH yKasaHHbix 6ejlKOB 
orpaHHHHBaerca TOJibKO 3KCKpeuHeH aMHHOKHCJiOT. ripHMepoM GeJIKOB, 3KCKpeTHpyiomHx 

aMHHOKHCJlOTbl, J!BJ15IK)TC5! SCJIKH, HMeiOlUHe aMHHOKHCJIOTHbie nOCJieAOBaTCJlbHOCTH, 

npe^icraBjieHHbie na Onr.l (nocjiewBaTejibnocrb No.5), Onr.Z (IlocjienoBaTejibHocTb 
No. 6), <I>Hr.3 (FIocjieAOBaTejibHOCTb No. 7) h <I)Hr.4 (FIocjieiiOBaTejibHOCTb No. 8). Bcjikh, 

3KCKpeTHpyK)lUHe aMHHOKHCJIOTbl, MOryT HMCTb CneUH(J)HHHOCTb no OTHOlUeHHK) K 

onpeAejieHHbiM aMHHOKHCJiOTaM. 3Ta cneuH(J)HHHOCTb mo^kct 5biTb onpe/iejiena nyreM 
3KcnpeccHH cooTBercTByHDinHx 6ejiKOB B KjieTKax 6aKTepHH, npHHaAJie>KamHx k po;xy 
Escherichia, h ycraHOBjicHH^ ^aicra, noBbiuienHH MHHHMajibHO HHrH6HpyK>mHX 



KOHuempauHH onpeaejieHHbix aMHHOKHCJiOT, hjih aHajioroB aMHHOKHCJior. KpoMe xoro, 
cneuH(|)HHHocTb Mo>KeT 6biTb onpe^ejieHa nyrcM 3KcnpeccHH cooTBercxByiomHx 6ejiKOB b 
KjiCTKax yKasaHHbix 6aKTepMH, o6jiaj3aK)mMx cnocoGHOcrbK) k npo;iyKUMH aMHHOKHCJiOT, h 
ycTaHOBjieHH5i <|)aicTa noBbiuieHHii npo;iyKUHH cooTBercTByiomHx aMHHOKHCJior. 

HanpHMep, b cjiynae JiH3HHa, 6ejiOK, iiMeiomHH nocjieAOBarejibHOcrb, noKaaaHHyio b 
cnHCKe nocjieiiOBaTejibHocreH uoji HOMepoM 5, 6 hjih 8 o6Hapy^HJi TaKoro po;ia 
aKTHBHocTb. B cjiyMac rjiyraMHHOBOH KHCOTbi 6ejioK, HMeioinHH nocjieziOBaTeJibHOCTb, 
noKaaaHHyK) b cnHCKe nocjieAOBaxejibHOcreH non noMepOM 5, 6, 7 hjih 8, oGHapy^HBaex 
TaKoro pofla aicTHBHocTb. B cjiynae rpeoHMHa Scjiok, HMeiomHH nocjieAOBarejibHOCTb, 
noKaaaHHyK) b cnncKe nocjieAOBareabHOCTeH noA noMcpoM 7, oGnapy^HBaeT raKoro po;ia 
aicTHBHocTb. B cjiynae ajianHna 6ejiOK, HMeiomHH nocjieaoBaTejibnocTb, noKaaaHHyio b 
cnHCKe nocjieAOBaxejibHocreH noa noMcpoM 6, oGHapy^KHBaer raKoro po;ia aKTHBHOCTb. B 
cjiynae rncxH^HHa 6ejiOK, HMeiomHH nocjieflOBaxejibHOcrb, noKasaHHyio b chhckc 
nocjieAOBarejibHocreH uo^ noMepoM 6 h 8, o6Hapy>KHBaeT TaKoro pozia aKTHSHOcrb. B 
cjiynae npojinaa 6ejioK, HMCiomHH nocjieflOBarejibHOCTb, noKasaHHyjo b cohckc 
nocjiej^OBaTe/ibHOcrefi non noMepoM 6 hjih 7, o6Hapy}KHBaeT raKoro po^a aicTHBHOCTb. B 
cjiynae aprHMnna 6ejiOK, HMeiomHii nocjie;ioBaTejibHOCTb, noKaaaHHyio b cohckc 
nocjieziOBaTejibHOcreH no;i noMepOM 5, 6 hjih 8, oGnapy^KHBaeT xaKoro pozia aicTHBHOCTb. B 
cjiynae sajiHwa 6ejiOK, HMeiomHii nocjiezzoBaxejibHOCTb, noKaaanHyK) b cohckc 
nocjie^xoBaTejibHOcrefi no;x noMepoM 6, oGnapy^KHBaer raKoro po^a aKTHBHOCxb. B cjiynae 
H30jieHUHHa 6ejiOK, hmcioiuhh nocjieAOBarejibHocTb, noKaaaHHyio b cnncKe 
nocjieiiOBaTejibHocTCH nojx HOMepoM 6, oGnapy^KHBaer xaKoro po^a aKTHBHOCXb. B cjiynae 
aprHHHHa, 5ejiOK, HMeiouuHH nocjieAOBarejibHocrb, noKasanHyio b chhckc 
nocjieziOBaTejibHocTeH nozi noMepoM 5, 6 hjih 8 o6Hapy>KHji xaKoro pojxa. aicTHBHOCTb. 

TepMHH (OKcnpeccHpyeMoe KOJiHHecTso yBejinncHO) HcnojibsyercH 3Aecb jxjih 
o6o3HaHeHHH Toro (l)aKTa, hto 3KcnpeccHpyeMoe KOJinnecTBo 5ejiKa 6ojibiiie hcm b uiraMMax 



AHKoro THna, HanpHwep, b luxaMMe E. coli MG1655 hjih W3110. 3tot tcpmhh osHaHaer 
TaK>Ke, HTO ecjiH uiTaMM nojiyneH nyrcM reHerHMecKOH MOiiH({)HKauHH, nanpHMep, c 
noMOiubK) MCTOflOB reHHOH HH>KeHepHH H T.n„ TO 3KcnpeccHpyeMoe KOJiHHecTBO 6ejiKa 
noBbiuiaercfl b pesyjibTaxe 3tom MOAH4)HKamiH. 3KcnpeccMpyeMoe kojimhcctbo 6ejiKa, 
3KCKpeTHpyiomero aMHHOKHCjiOTy MO^er 6biTb np^iMO onpe^ejieHO nyrcM HSMepcHHii 
KOJiHHecTBa 5ejiKa, sKCKperHpyiomero aMHHOKHCJiory, hjih kocbchho no 34)(t)eKTy aroro 
6ejiKa Ha ycroHMHBOCTb GaicrepHH k aMHHOKHCJiOTaM h k anaJioraM aviHHOKHCJiOT, hjih Ha 
npoAyKTHBHOCTb 6aKTepHH, npHHaAJre^KaiUHX k po^y Escherihia h conep^Kamnx 3tot 6ejiOK. 

Cnoco6 noBbiiueHHH 3KcnpeccHpyeMoro KOJinnecTBa 5ejiKa, aKCKpernpyiomHX 
aMHHOKHCJiory, motkct BKjHOHaTb j^eroAbi, npe;inojiaraiomHe yBejinneHHe HHCJia koohh 
T^HTC, Ko;iHpyK)mHx 3tot 6ejiOK, JJ^h yBejiHHeHHH HHCJia koohh /IHK (})parMeHT Z^HK, 
KOAHpyioiuHH yKasaHHbiH 5ejiOK, jinrnpyiOT c BeicropoM, KOTopbiH M0>KeT 
(J)yHKUHOHHpoBaTb B GaKTcpHHx, npHHa^jie^aiuHx K pojxy Escherichia, c o6pa30BaHMeM 
peKOM6HHaHTHOH ^HK, KOTopoH saTCM TpaHC(J)opMHpyiOT KJicTKH 6aicTepHH-xo3HHHa. npH 
3TOM HHCjio KonHH pcHa, KOAHpyKDtuero 6ejiOK, 3KCKpeTHpyK)mHH aMHHOKHCJiory (rena 
6ejTKa, 3KCKpeTHpyK)mero aMHHOKHCJioxy) b KJiexKax TpaHC{i)opMHpoBaHHbix 6aKTepHH 
yBejTHHHBaerc5i, h raKHM oGpasoM noBbiuiaercH 3KcnpeccHpyeMoe KOjinnecTBO 6ejiKa, 
3KCKpeTHpyiomero aMHHOKHCJiory. JXnn 3roH uejiH mo>kho HcnojibsoBaxb MHoroKonHHHbifi 

BCKTOp. 

KpOMC Toro, noBbimeHHe 3KcnpeccHpyeMoro KOJinnecTBa 6ejiKa, aKCKpernpyiomero 
aMHHOKHCJiory, MO^er 6birb AOcrnrHyro BsezieHHeM MHO^ecrea kohhh rena 6ejiKa, 
3KCKpeTHpyK)mero aMHHOKHCJiory, b xpoMOCoMe 5aKTepHH-xo3HHHa. 3to BBeaeHHe b 
xpoMOCOMy 6aKrepHH, npHHajiJie^amnx k po;iy Escherichia, Moncer 6birb ocymecrBjieHO 
nocpezxcTBOM roMOJiornnecKOH peKOM6HHauHH c Hcnojib30BaHHeM b KanecTBe MHiiieHeH 
nocjieAOBareJibHOcreH JJJrQC, MHo>KecrBO kohhh Koropwx cymecrByer b xpoMOcoMe. B 
KanecrBC raKOBbix Moryr 6biTb Hcnojib30BaHbi noBropjuomneCH nocjieziOBareJibHOCTH b 



xpoMOcoMHOH Z[HK H o6pameHHbie noBTopbi rpaHcnosHpyeMbix 3jieMeHTOB. 
AjibTepHaxHBHbiH Merozi npeanojiaraer BseAeHue b xpoMOCOMHyio /IHK MHO>KecTBa KonHii 
rena 6enKa, 3KCKpeTHpyK)mero aMHHOKHCJiory, c noMombio HHxerpauHH ero b rpaHcnosoH 
H nocjieayiomeH hh^iykuhh MHOMcecTBeHHwx aicroB rpaHcnosHUHH, KaK 3to onHcaHO b 
BbiJio^eHHOH saHBKe Ha naxeHT b ilnoHHH No. 2-109985 (1990). B peayjibxare 
ocymecTBjieHH5i jiio6oro h3 onucaHHbix Bbiuie no;ixoAOB hhcjio KonHH rena, 
3KCKpeTHpyK)mero aMHHOKHCJiory, ysejiMMHTCH h tcm caMbiM ysejiMMHTCH 3KcnpeccHpyeMoe 
KOJiHHecTBO 6ejiKa, 3KCKpeTHpyiomero aMHHOKHCJiory. 

MyjibTHKonHHHbie seicTopa Moryr npeiicraBjieHbi njiasMHWbiMH BeicropaMH, xaKHMH 
KaK pBR322, pMWllS, pUC19 HjiH^o;io5Hb!MH, hjih 4)aroBbiMH BCKTopaMH, xaKHMH KaK >. 
1059, X. BF 101, M13mp9 hjih noiioGabiMH. TpaHcnosoHbi Moryr 6biTb npeflcraBjieHbi 
(J)aroM Mu, xpaHcnosoHaMH TnlO, Tn5 hjih no;io5HbiMH. BeeAeHHe ,HHK b 6aKTepHH, 
npHHajuie^amne k poAy Escherichia, mokct 5biTb ocymecrBjieno, nanpHMcp, c noMombio 
MCTozia MoppHcona (Methods in Enzymology., 68, 326, 1979) hjih Merojia, b KOTopoM 
peuHnneHTHbie kjictkh 6aKTepHH no^BepraioT BOsjieHCTBHH xjiopHcroro KajibUH^ jxn^ 
yBejiHMeHH5i hx npoHHuaeMOCTH no oxHOuieHHio k JSJtOfi (Mandel and Higa, J. Mol. Biol,, 53, 
159, 1970) HJIH zipyrHMH noAoGnbiMH MeroAaMH. 

KpoMe ynoMHHyroii Bbiuie aMnjiH4)HKauHH renoB, SKcnpeccnpyeMoe KOJinnecrBO 
6ejiKa, 3KCKpeTHpyK)mero aMHHOKHCJioxy, Mo>KeT 6biTb yBejiHHCHo TaK>Ke nyrcM saMenbi 
SKcnpeccHpyiomeii peryji5rTopHOH nocjieAOBarejibHOCTH, xaKOH KaK npoMorop rena 6ejiKa, 
SKCKpernpyiomero aMHHOKHCJiory na 6ojiee CHjibHbiH npoMOxop (BbiJio^eHHan aa^BKa na 
nareHT b >InoHHH No. 1-215280 (1989)). B KanecTBe CHJibHbix npoMOxopoB HSsecTHbi lac 
npoMOTop, trp npoMOTop, tac npoMorop, Pr npoMorop h Pl npoMOTop (J)ara jiaMS^a h 
ApKrne. SaMena npOMOTOpa ycHjiHBaer 3KcnpeccHK) rena 6ejiKa, 3KCKpeTHpyK)mero 
aMHHOKHCJiory, h xeM caMbiM yBejiHMHBaer 3KcnpeccHpyevioe KOJinnecTBO yKasanHoro 
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6ejtKa. YcHjieHHe SKcnpeccHpyfomeii peryjiHTopHoii nocjie/iOBaTejibHOCTH mo^ho 
coBMemaxb c yBejiMHCHHCM HHCJia KonHfi rena 6ejiKa, 3KCKpeTHpyiomero aMHHOKHCJioxy. 

B 6aKTepHHx no HacroHiueMy HSodpereHHio, mokct 6brrb noBbiuieHO 
3KcnpeccHpyeMoe KOJiMHecrso HecKOJibKHx 6ejiKOB, aKCKperHpyiomHx aMHHOKHCJiOTbi. 

BeJlKH, 3KCKpeTHpyK)mHe aMHHOKHCJIOTbl, KOflHpyiOTCH HSBCCTHblMH rCHaMH 

(oTKpbiTbiMH paMKaMH CHHTbisaHHH, ORF) yahN, yeaS, yfiK, yggA, (})yHKUH>i KOTopwx ne 
HSBecTHa. no3TOMy /IHK, Ko^inpyiomHe oejiKu, 3KCKpeTHpyK)mHe aMHHOKMCJiOTbi, Moryr 
5biTb nojiyneHbi nyxcM CHHTeaa npaHMepoB Ha ocHoae HSBecTHbix nocjieflOBaTejibHOCTefi 
(HanpHMcp, nojiHOH HyicneoTHAHOM nocjieflOBaxejibHOCTH xpOMOcoMbi Escherichia coli K-12, 
(Science, 277, 1453-1474, 1997)) ^ aMnjiH(|)HKauHH c noMombio noJiHMepasHOH uenHofi 
peaKUHH (imP) c HcnojibBOBaHHeM xpoMOcoMHOH JSfiK 6aKTepHH, npHHa/iJie^aiuHx k po^y 
Escherichia, b KanecTBe MarpHUbi. KpOMC tofo, HyncHbiH 4)parMeHT JJ^JK MO^er 6biTb 
OToGpaH c noMombK) rHSpuziHsauHH hs 5H5jiHOTeKH rcHOB xpoMOCOHMHofi /IHK yKasaHHbix 
5aicTepHH nyreivi npHMeHeHH5i soHna, HsroTOBjieHHoro Ha ochobc HSBecTHOH 
nocneflOBarejibHocTH. AjibrepHaTHBHWH no/ixoA npeAnojiaraer chhtcs JSJ^K rena 

KO;XHpyK)lHerO 5eJI0K, 3KCKpeTMpyK)mHri aMUHOKHCJIOXy, Ha OCHOBe HSBeCTHOH 

nocjieflOBaxejibHOCTH. HyKjieoxHAHbie nocjie;iOBaTejibHocTH (|)parMeHTOB m^K 
KO/iHpyiomHx SejiKH YahN, YeaS, YfiK, YggA, 3KCKpeTHpyK)mHe aMHHOKHCJiOTbi 
npezicTaBJieHbi b (J)opMyjie HsoGperenHH (FlocjieziOBaTejibHocTH 1-4), 

MexoAbi BbiAejieHHH xpoMocoMHofi ZlfiK, nojiyHeHH5! 6H6jiHOTeKH renoB, JSJtUC-JXHK 

rHOpHAHSaUHH, riLtP, BblZiejieHHH H TpaHC(})OpMaUHH njiaSMHZlHOH JSJtJK, peCTpHUHpOBaHH5! 

H JiHrHpoBaHH5i JJfiK, Bbi5opa HyKjieoTHflOB npaHMepoB, h t.u, Mero^jbi xopoiiio 
HSBecTHbi H AerajibHO onHcanbi bo MHorHx pyKOBOziCTBax, nanpHMep, Sombrook, J., Fritsch 
E. F. and Maniatis T. (1989) Molecular cloning: a laboratory manual, 2nd ed. Cold Spring 
Harbor Laboratory Press, Cold Spring Harbor, N. Y.). 
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BejiKH, 3KCKpeTHpyK)mHe aMHHOKHCJiOTbi, Moryr coAepjKaxb aejieuHH, saMeHbi, 

HHCepUHH HJIH A06aBKH OflHOH HJIH HCCKOJlbKHX aMHHOKHCJlOT B OJXHOH HJIH HeCKOJIbKHX 

no3HUH5ix, He HapyuiaiomHx npH 3tom aicTHBHocTb 6ejiKa, o6ecneHHBaK)myK> noBbiuicHHyio 
ycTOHHHBOCTb K aMHHOKHCJiOTaM h/mjim aHajioraM H noBbimeHHyio npoxiyKUHio 

aMHHOKHCJlOT. 

cpparMCHTbi flHK, KOAHpyiomne no cymecrsy re Mce 6ejiKH, hto h Gcjikh 
aKCKpernpyiomHe aMHHOKHCJiOTbi, onncanHbie Bbiuie, Moryr 6biTb nonyweHbi, nanpHMep, 
nyrcM Mo;iH4)HKauHH HyKjieoTH^iHOH nocjieiiOBaTenbHOCTH, b HacTHOCTH npn noMomn canx- 
HanpasjieHHoro MyrarcHesa, ran hto o;ihh hjih 6ojiee aMHHOKHCJiOTHbiH ocrraTOK 6y;ieT 
ziejieTHpOBaH, saMCHCH, BcraBjien win floGasjieH. JtHK, MOAH4)HUHpoBaHHa5i onncanHbiM 
Bbiuie cnoco5oM, motkct 6biTb nojiyneHa HSBCCTHbiMH Mcro^iaMH c noMombio MyrauHOHHbix 
B03aeHCTBHH. MyTauHOHHa^ o6pa6oTKa BKjiJOHaer Mcxozibi o6pa6oTKH ZlfDC, KOzinpyiomeH 
GejiOK, 3KCKpeTHpyK)mHH aMHHOKHcnoTy, in vitro, nanpHiviep, npH noMomH 

TH/ipOKCHJiaMHHa, HJIH MCTO/lbl o5pa50TKH MHKpOOpPaHHSMa, B HaCTHOCTH, 6aKTepHH, 

npHHa^JieHcamnx k poay Escherichia h necymnx JIHK, Ko^Hpyiomyio 
6eji0K,3KCKpeTHpyK)mHH aMHHOKHCJiOTy, yO o6jiyHeHHeM HJIH MyTareHHbiMH arcHTaMH, 

TaKHMH KaK N-MeTHJl-N'-HHTpO-N-HHTp030ryaHHZIHH (HT) HJIH aaOTHCraH KHCJIOTa, 

KOTOpbie o6biHHO Hcnojib3yeTC5i jjji^ HHziyKUHH MyrauHH. 

OparMCHTbi ZtHK, KOAHpyiomyio yKasanHbie BapnaHTbi 6ejiKOB, 3KCKpeTHpyiomHX 
aMHHOKHCJiOTbi, oTGnpaiOT nyreM 3KcnpeccHH b KJieTKax 6aKTepHH po/ia Escherichia 
njia3MHflHOH AHK, Hecymen fch, KozinpyfOuxHii yKasaHHbiH 6ejiOK, h noflBeprHyroH in vitro 
MyrareHHOMy B03zieHCTBHio, KaK onncaHO Bbiiue, b cooTBcrcTByiomnx KjiexKax c 
nocneziyiomHM onpeAejienneM hx ycTOHHHBOCTH k BbicoKOH KonuKHTpauHH aMHHOKHCJiOTbi 
h/hjih anajiora aMHHOKHCJiOTbi h/hjih chocoShocth noBbiiuaTb npoziyKUHio aMHHOKHCJioTbi. 

H3o6peTeHHe othochtch xaK^e k sapnaHTaM 6ejiKOB, sKCKpeTHpyroiuHX 
aMHHOKHCJiOTbi, KOTOpbie BCTpeMaKDTCH B pa3Hbix BH^ax, uiTaMMax H BapHaHTax 6aKTepHH 



12 

pOAa Escherichia h o6ycjiOBJieHbi npHpoAHbiM pa3HOo6pa3HeM. TIHK, KOAHpyioiuHx 3th 

BapHaHTbl, M KOTOpbie rH6pHAH3yK)TCH B HCeCTKHX yCJlOBHHX c AHK, HMeiOmHMH 

HyKJieoTH^iHbie nocjiCAOBaTejibHocTH c 1 no 4, noKasaHHbie b 4)opMyjie H3o5peTeHHH. 

TepMHH «>KecTKHe ycjiOBH5!» osHaHaer 3Aecb ycjiOBH^, npH KOTopbix rax HasbiBacMan 
cneaM4)HHecKa5i rH5pHAH3auM5i npoHcxo^HT, a HecneuH(J)HHecKaH we npoHcxoAHx. Tpy^HO 

HCTKO Bbipa3HTb 3TH yCJIOBHil C nOMOlUbK) KaKHX-TO UH(J)pOBblX 3HaHeHHH, OAHaKO 

HanpHMcp, ^ecTKHe ycjiOBHH BKjifOHaiOT ycjiOBiiH, npH KOTopbix AHK, HMCJomHe BbicoKyio 
roMOJioPHK), HanpHMep, He Menee 70% roMOJiorwH no OTHomeHHio npyr k Apyry - 
rH6pHziH3yK)TC5i, a AHK, MMeiomHe roMOJiornio hh^c yKa3aHHOM BenwHHHbi - Hex. 

CpeAH OToGpaHHbix raKHM oGjj^som renoB Moryr BcrpenaTbC^i reHbi c noHBHBuiHMCH b 
Hx cpcAHen HacTH cron-KoziOHOM, hjih rcHbi, KOAwpyiomHe 6enoK, KoropbiH yrpaTHji 
aKTHBHOCTb B pcsyjibTaxe MyrauHH b aKTHBHOM ueHTpe. TaKHe Ae4)eKTHbie renbi jierKO 

3JlHMMHHpyK)TC5! nOCJlC JIHrHpOBaHHfl MX C KOMMepHCCKH AOCTyDHblMH 3KCnpeCCHOHHbIMH 

BCKTopaMH H onpeAejieHHH cnocoGnocTH noBbiuiarb npo^yKUHK) aMHHOKHCJior 5aKTepH5iMM, 
npHHaxiJie>KamHMH k poziy Escherichia, KaK 3to onncaHO Bbiuie. 

TepMHH ''AHK, KOAHpyiomaH 5ejiOK", o6o3HaHaeT AByHHTCByio AHK, o^Ha h3 HHxeH 
KOTopoH KOAHpyer GejiOK. 

ysejiHHHB 3KcnpeccHpyeMoe KOJiHHecTBO 5e/iKa, 3KCKpeTHpyK)mero aMHHOKHCJiOTy, b 
KjiexKax LQTaMMa-npoAyueHTa, KaK 3to onHcano sbiiue, momcho noBbiCHXb npo^yKUHK) 
cooTBercTByiomeM aMHHOKHCJioTbi. ripH 3TOM B03M0^Hbi nsa BapHanra: 

1. ripHsnaK noBbiiiieHHoro 3KcnpeccHpyeMoro KOJiHnecTBa 6e;iKa, 3KCKpeTHpyK)mero 
aMHHOKHCJiOTy BBOAHT B LUTaMM, y>Ke cnocoGHbiH npoAyunpoBaxb ^ejiaeMyio 
aMHHOKHCJiory. 

2. Cnoco6HOCTb k nponyKUHH aMHHOKHCJior npH^aercH uixaMMaM, y Koropbix 
3KcnpeccHpyeMoe kojimhcctbo 6ejiKa, SKCKpernpyiomero aMHHOKHCJiOTy, y^KC 
noBbiiueHO. 
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ITpHMepbi 6aKTepHH, npoziyuHpyiomHx aMHHOKHCJiOTbi h npHHazuiOKamnx k poAy 
Escherichia, npHseixeHbi HH>Ke. 
TpeoHHH -npoziyuHpyiomHe GaicTepHH 

ripoiiyueHT TpeoHHHa, npHHazuie^amwH k poziy Eschsrichia, mokct 6biTb npeAcraejieH 
uiraMMOM VL2054. 3tot uiraMM jiBJi^iercH npOHSBOAHbiM HSsecTHoro uiraMMa E. coli 
BKITM B-3996 (IlaTeHT ClIIA No. 5 175 107), h nojiyneH Ha ero ochobc b Asa 3Tana. 
CHanajia m3 luxaMMa E. coli BKITM B-3996 3jiHMHHHpyK>T njiasMH^y pVIC40; b 
nojiyMeHHbiii GecnjiasMHAHWH peuHnHer c noMombio <})ara PI TpaHcayuHpyiOT cuenjieHHbiH 
c TpaHcnosoHOM TnlO ahkhh ajiJiejib rcHa rhtA, CB^isaHHbiH c ycroHHHBOcrbio k roMocepHHy 
H xpeoHHHy (ABSTRACTS of 17t^ International Congress of Biochemistry and Molecular 
Biology in conjugation with 1 997 Annual Meeting of the American Society for Biochemistry 
and Molecular Biology, San Francicco, California August 24-29, 1997, N2457) m nojiynaiOT 
H3BecTHbiM MCTOflOM MyTauHK), noBpe>KZiaiomyK) reH kan TpaHcno30Ha Tn5, 
HHTerpHpoBaHHoro b reH tdh. 

Ha BTOpOM 3Tane b HHxerpaTHBHbiH BeKxop mhhmMu (Mud) KJiOHHpyiOT reHbi 
TpeoHHHOBoro onepOHa h3 njiasMH^bi pVIC40 nojx Pr npoMoropoM fpara jiaM5fla h ren cat 

yCTOHHHBOCTH K XJ10paM4)eHHK0Jiy. ITojiyHeHHyFO KOHCXpyKUMK) HHTerpHpyiOT H3BeCTHbIM 

MeroAOM B uiTaMM E.coli C600, OTKyaa ee xpanc^iyKUHeH nepeHOcnr b nojiyneHHbiH Ha 
nepBOM 3Tane uiraMM. TaKHM o5pa30M nojiynaiOT uixaMM E. coli VL2054, Koxopbiii 
HBjiaexcH GecnjiasMHOTbiM npo^yuenxoM xpeoHHHa. KpoMe xpeonwHa b npouecce 
(|)epMeHxauHH uixaMM E. coli VL2054 cnoco6eH HaKanjiHsaxb xaK>Ke He6ojibuiHe 
KOJiHHecxBa ajiaHHHa, Bajinna h HsojieHUHwa, 
J1H3HH -npoziyuHpyiomHe 5aKxepHH 

Ilpo/iyueHx jin3HHa npHHaAJie>KamHH k poAy Escherichia, Mo>Kex 5bixb npezicxaBjien 
uixaMMOM E.coli W3110 (TyrA) (EBpon. flaxeHX 488424) , b Koxopbifi BBCAena njiasMH/ia 
pCABD2 (Me>K/iyHapo;iHa5! 3a5iBKa WO 95/16042). UixaMM W3110 (tyrA) 6biji 
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CKOHCTpyHpoBaH cjie;iyK)mMM o5pa30M. UlraMM E.coli W3110, KOTopbifi xpaHHTCH b 
HauHOHajibHOM HHCTHTyre TeHerHKH (>InoHHH) ebiceeajiH wa nauiKy c LB-arapOM, 
coiiep>KamMM crpenTOMHUHH, m oT6HpajiH crpenTOMHUHH-ycTOMMMBbiM MyraHx. 3tot 
MyraHT CMeuiHsajiH co uiraMMOM E.coli K-12 ME8424, h no/ipainHsajiH a L-6yjibOHe 
(cocraB: 1% 6aKTOTpenTOHa, 0.5% zipo>K>KeBoro SKcrpaicTa, 0.5% NaCl), npH 37"C b 
TeneHHe 15 MHHyr juin HH^yKUHH KOHT>iorauHM. UlraMM E.coli K-12 ME8424 hmcct 
cjieziyiomHe reHexHHecKMe xapaicrepHCTHKH (HfrP045, thi, relAl , tyr::TnlO, ung-1, nadB) h 
xpaHHTCH B HauHOHajibHOM HHCTHTyre TeHerHKH (ilnoHHa). 3areM, BbiceBa^i 3Ty cycneHSHio 
6aKTepHH Ha nojiHoueHHyio nHrarejibHyib cpeay (arapHSOBaHHwii L-6yjibOH, coaepjKamHH 
crpenroMHUHH, TerpauMiuiHH h ilhpo3hh), nojiyMHJiH uiraMM E.coli W3110 (tyrA). 
rijiasMH/ia pCABD2 Moxcer 5birb nojiyneHa HHreqjauHeH 4)parMeHra, coAep>KaLuero reH ddh 
H (|)parMeHra, coziepHcamero ren dapB, Koropwe aMnjiH(J)HUHpoBajiM m xpoMOcoMbi E.coli 
W3110 Ha ocHOBC HSBecTHOH nocjieiiOBarejibHOCTH, b njiasMH^y RSED80. UlraMM E.coli, 
HecymHH una3M\my RSFD80, iienosHpoBaH e HauHonajibHOM HHCTHryre BHOJiorHnecKHX 
HayK H FyMaHHrapHbix TexHOJiorHii AreHTCTBa FIpoMbiuijieHHOH HayKH h TexHOJiorHH 28 
oicr5i6p5i 1993 ro^a nojx noMepoM PERM P- 13936, OTKy^a oh nepe^an b Me^KAynapoAHbiH 
zieno3HTapHH no ByaaneuiTCKOMy AoroBopy or 1 HOfl6pH 1994 rojxa h nojiyMHJi HOMcp 
xpaneHHH PERM BP-4859. KpOMC roro, b KanecrBe npoAyuenra jiHSHna, npHnafljie^amero 
K poziy Escherichia, mo^kct obirb HcnojibaoBan uiraMM E. coli VL614. 3tot luraMM ^ibji^ctch 
npH3B0AHbiM HSBecTHoro uiraMMa VL613 (ABropcKoe CBHAerejibcrBO CCCP No. 1354458). 
npo;iyueHTbi rjiyraMMHOBOH KHCJtorbi. 



15 KanecTBe npo;iyueHTa rjiyraMHHOBOM khcjiotm mojkct 6biTb npeAcraejieH uiraMM E. 
coli AJ 12624, KOTopbiH coAep>KHT MyrauHio b reaax SucAB, KOUHpyiomHe chhtcs 
AerHziporeHaabi ajTb(J)a-KeTorjiyTapoBOH khcjiotw, a xaKHce aonojiHHrejibHbix NfyrauHii, 
noBbimaiomHx bwxoa h craSHjibHocTb rjiyraMHHOBOM khcjiotw (nareHT ClUA 
No.5,378,6I6). 

THCTHiiHH -npo;iyuHpyK)mHe 6aKTepHH 

B KanecTBe npo^yueHTa rHcxMflHHa, npHHa^JieHcamero k pojiy Escherichia, mo^ct 
paccMaxpHBaTbC^ uiraMM E. coli 80, onHcaHHbifi b naxeHTe PO No.21 19536. 
ripojiHH -npoixyuHpyiomHe 6aicTepHH 

B KanecTBe npoj^yucHra npojifeiHa npHHajuieHcamero k po;xy Escherichia; mo>kho 
paccMaTpHBaTb uiraMM E. coli VL2151 (W3350 proB* AputAP TnlO), CKOHcrpyHpoBaHHbm 
Ha ocHOse HSBecTHoro uiraMMa W3350 nyrcM cejieKUHH MyraHTos, ycroHHHBbix k 3,4- 
;ierHApo-DL-npojiHHy h nocjieAyK)mero BBe;ieHH5i c noMombK) TpaHcziyKUHH (|)aroM PI b 
nojiyHeHHbiH xaKHM o6pa30M MyraHT, HaKanjiHBafomHH cjieiibi npojiHHa, MyrauHH AputAP, 
cuenjicHHOH c rpaHcnoaoHOM Tn 1 0 
AppHHHH -npoAyUHpyiomHe 6aKTepHH 

B KanecTBe npoAyueHxa aprwHHHa, npHHaajie>Kamero k po;iy Escherichia coli, mo^ho 
paccMarpHBaTb luraMM E. coli VL2141, KOTOpbm nojiyneH KaK MyraHT HSBecrnoro uiraMMa 
W3350, ycroHHMBbiH k KaHasaHHHy h 5-(|)ropypauHjiy, 

TeHbi 6ejiKOB, aKCKperupyiomMx aMHHOKHCjiorbi, no HacronmeMy H3o6pereHHK) 6biJiH 
HzieHrH(J)HUHpoBaHbi BnepBbie KaK 3ro onHcaHo HM)Ke. 

Panee asropbi nacrojimero H3o6pereHHH HzieHrH(|)MUHpoBajiH renbi rhtB h rhtC reHbi 
KaK 6ejiKOB BKCKpeuHM roMocepHHa h rpeoHHHa y Escherichia coli. AaJiee, ocHOBbiBancb na 
npezinojio^eHHH o tom, Mro 6ejiKH 3KCKpeuHH aMHHOKHCJior aojihchw HMerb KaKoe-ro 
cxo;xcTBO B cBoefi crpyKrype, 6biji ocymecrBjien hohck 6ejTKOB, roMOJioranHbix RhtB. 
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rioHCK roMOJiorHH ocymecTBjifljiH c noMombio nporpaMMbi BLAST h PSI-BLAST(Altschul, 
et al.. Nucleic Acids Res. 25:3389-3402, 1997) b 6a3ax AaHHbix GenBank CDS translations, 
PDB, SwissProt, Spupdate h PIR; c noMombio nporpaMMbi BLITZ (Sturrock, S. S., and J. F. 
Collins. MPsch version 1.3. Biocomputing research unit. University of Edinburgh, UK(1993)) 
ocyme ctbjihjich hohck b 6a3e ;iaHHbix SWALL h c noMombio nporpaMMbi SMART 
(Ogiwara, I. et al,. Protein Sci. 5, 1991-1999 (1996) b 5a3e xpaHCJiHpoBaHHbix renoB SWISS- 
PROT. Hs 5ojiee 60 o6Hapy>KeHHbix noc;ieziOBaTejibHOCTeH rcHbi yeaS (KoaHpyex f212 b 
noc;ie;iOBaTejibHOCTH No. AE 000274 b 6a3e ziaHHbix GenBank), yahN (KOAHpyer f223 b 
nocjieTOBarejibHOCTH No. AE 000140 b 5a3e AaHHbix GenBank), yfiK (KoaHpyer ol95 b 
nocjieTOBarejibHOCTH No. AE 0003|L4 b 6a3e MHHbix GenBank) h yggA (KO^Hpyer f211 b 
nocjiewBarejibHocTH No. AE 000375 b 5a3e AawHbix GenBank) m3 E. coli Moryx wMerb 

(tyHKUHK), CXOiXHyK) C 4>yHKUHeH RhtB. riOCKOJIbKy <l)yHKUHH BCeX 3THX reHOB 6bIJIH 
HeH3BeCTHbI, 3TM reHbl 6bIJlH BbWeJieHbl H KJlOHlipOBaHbl Ha njia3MHZlHbIX BCKTOpaX 

HMejomHX B KJicTKax E. coli pasHoe hmcjio KonHii. Sarew onpeziejiMjiocb bjimkhhc 
noBbimeHHoro 3KcnpeccHpyeMoro KOJiMnecTBa npoAyicroB 3thx renoB Ha 

HyBCTBMTeJlbHOCTb KJICTOK 6aKTepHH E. COH K BblCOKHM KOHUeHTpaUHHM aMHHOKHCJIOT H 

anajioroB aMHHOKHCJioT, a xaK^Ke na npoiiyKUHio aMHHOKHCjiox. B pesyjibraxe 6bijia 
ycTanoBjieHa noBbiiueHHaH ycroHHHBOCTb 6aKTepHH, co;xep>KamHx njiasMH^bi c renaMH 
yeaS, yfhN, yahN h yggA, k onpeaejienHbiM aMHHOKHCJioraM h anajioraM. KpoMe Toro, 
Gbijia oGnapy^KeHa noBbiuieHHaH npoziyicTHBHOCTb lUTaMMOB-npoj^yuenTOB aMHHOKHCJior, 
coAep>KamHx yKasanHbie njiasMHAbi. ycTaHOBjieno TaK>Ke, hto b 3tom OTHomeHMH renbi 
yahN, yeaS, yfiK, h yggA Moryr o5jiaaaTb KaK onpeziejienHOH HsSHparejibHOCTbio, xaK h 

npOHBJTOTb MHOMCeCTBeHHblH 34)(|)eKT. 

nojiyneHHe aMUHOKHcnor no nacTOHuieMy H3o6peTeHHK). 
FlojiyMeHHe aMHHOKHCJioT c noMombK) uiraMMOB-npoflyueHTOB GaicrepHH, 
nojiynenHbix b cooTBercTBHH c nacroHmMM H3o6peTeHHeM, ocymecTBji^ioT 
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KyjibTHBHpOBaHHeM uiraMMOB- B KyjibTypajibHOH cpCAe, o6ecneHHBaK>meH npoayKUHio h 
HaKonjieHHe cooTBercTeyiomeM aMHHOKHCJioTbi b 3toh cpe^e, h BbijuejieHH^i HaKonHBiueHcn 

aMHHOKHCJlOTbl H3 3TOH CpCilbl, 

K HHCJiy aMHHOKHCJiOT, KOTopbic nojiyHaiOT no HacTo«meMy HSoSpereHHio othochtch 
jiHSHHa, rpeoHHH, rjiyraMMHOBa^i KMCJiora, phcthahh, a/iaHHH, npojinH, apraHHH, BajiHH h 

H30JieHUHH. 

B COOTBerCTBHH C HaCT05imHM H306peTeHHeM, KyjlbTHBHpOBaHHe 5aKTepHH, 

npHHaAJiencamHx k po^y Escherichia, BbmejicHHe h OHHCTKy aMHHOKHCJioTbi h3 

KyjIbTypaJIbHOii >KHAK0CTH OCymeCTBJlillOT HSBCCTHblMM MerO^aMH. ^JIH KyjlbXHBHpOBaHHH 

HcnojibsyiOT CHHTerHHecKyio hjih ttaxypajibHyio cpe^y. Tana^ cpe^a BKjuoHaer hctohhhk 
yrjiepoM, asora, MHHepanbHbie cojih h Heo6xoAMMbie Ao6aBKH b KOJiMHecTsax, 
onTHMajibHbix AJi^i pocra h 6HocHHTe3a. B KanecTBe HcroHHUKa yrjiepoaa HcnojibsyiOT 
pa3JiHHHbie yrjieBOAbi, raKHc Kan rjiioKosa, caxap03a, pasjinHHbie opraHHHecKne KHCJiOTbi. B 

-3aBHCHMOCTH OT aCCHMHJlHpyFOlUHX CnOC06HOCTeM MO^HO npUMCH^ITb CnHpTbl, BKJIIOHaH 

3TaHOJi HJIH rjiHuepoji. B KanecTBe HcroHHHKa asora Mcnojib3yiOT aMMHaK, pasjiHHHbie cojih 
aMMOHHH, TaKHe KaK cyjib(})aT aMMOHHH, hjih zipyrne asoTcoAepjKamne coeaHHeHHii, raKne 
KaK aMHHbi, a raK^e npnpoAHbie hctohhhkh asora, TaKHe KaK nenxoH, rnzipojiHsaT coesbix 

5o60B, HJIH THApOJIHSaT MHKpo5HbIX KJICTOK. B KaKCCTBe MHHepajlbHblX KOMnOHCHTOB 

HcnojibsyioTca (|)OC(J)aT KajiH5i ojiHOsaMemeHHbiH, cy;ib(|)aT MarnesHH, xjiopncrbiH narpHH, 
cyjib(l)aT >Kejie3a, cyjib(|)aT Mapranua, KapGonaT KajibUHH. KyjibTHBHpoBanHe 
npeHMymecTseHHO ocymecrBjiaioT b a3po6Hbix ycjiOBHHx, raKHx KaK KyjibTHsnpoBaHHe na 
MemajiKe, hjih c aapauHen h nepcMeiuHBaHHeM Kyjibxypbi. TeMnepaxypa KyjibTHsnpoBaHH^ - 
OT 30*" no 40" C, npCHMymecTBeHHO 30-38" C. pH Kyjibrypbi - 5-9, npeHMymecTBCHHO 6,5- 
7,2. pH KyjibTypbi aoboaht jxo >KejiaeMbix SHanenHH c noMombK) aMMOHHH, Kap6oHaTa 
KajibUH5i, paanHMHbix khcjiot, ocHOBannH hjih 6y(J)epoB. KyjibXHBHpoBaHHe ocymecxBjiaiOT b 
TeneHHe 1-3 ahch. riocjie saBepiuenHH KyjibTHBHpoBaHH5i BbiaejieHHe aMHHOKHCjiOTbi 



ocymecTBJiflfOT nyrcM y;iajieHHH TBep^bix HacTHU, raKHx KaK kjictkh, h3 cpcAbi c noMoiubio 
ueHTpH(})yrHpoBaHHa hjih 4>"-^b'rp^UHii nepea MeM6paHHbie 4)HjibTpbi c nocjiejiyioiixHM 
BbijiejieHHeM h omhctkoh uejieBoii aMHHOKHCjiorbi c noMombio HOHooGMeHHHKa, 

4)paKUHOHHpOBaHH5I C nOMOmbK) KOHUeHTpaUHH H KpHCTajlJIH3aUHH. 

nepeHCHb (J)Hryp. 

OHr.l. nocjieAOBarejibHOCTb 6ejiKa YahN. 
<J>Hr.2 riocjieziOBaTejibHOCTb 6ejiKa YeaS. 
<I>Hr.3, nocjieAOBarejibHOCTb 6ejiKa YahN. 
<J>virA. riocjieAOBaTejibHOCTb 6ejiKaYggA. 

HacTOHmee H3o6peTeHHe 6ojiee kohkpctho noHCHfliOT HH^Kecjie/iyioiuHe npHMepbi. 
IIpHMep 1. nojiyneHHe ^JparMCHTOB JSJtJK yahN, yeaS, yfiK, h yggA, KOAnpyiomMX 

CHHTeS 6eJTKOB, 3KCKpeTHpyK)mHX aMHHOKHCJIOTbl. 

nojiHa5i HyKjieoTHAHaa nocjieziOBaTejibHOCTb xpoMOCOMbi Escherichia coli K-12 
H3BecTHa (Science, 277, 1453-1474, 1997). Ha ee ochobc CHHTCSHpyiOT npaiiMepbi, KOTopbie 
Hcnojib3yK)T fljiH aMnjTH(J)HKauMH (|)parMeHTOB ^HK (renoB) yahN, yeaS, yfiK, h yggA, 

KOAHpyiOLUHX CHHTe3 Gc/IKOB, BKCKpTHpyJOlUHX aMHHOKHCJIOTbl, C nOMOtUbK) HOJIMMepaSHOH 

uennoH peaKUHH (mjP). 

(1).B KaMecTBe MaxpHUbi Hcnojib3yiOT xpoMOCOMHyK) AHK luraMMa Echerichia coli 
MG1655, KOTopyK) ebwejiMji^HOT no CTaHAapTHoii mcto^hkc (Sambrook, J., Fritsch E. F. and 
Maniatis T. (1989) Molecular cloning: a laboratory manual, 2nd ed. Cold Spring Harbor 
Laboratory Press, Cold Spring Harbor, N. Y.). AMnjTH(|)HKauHK) npOBO/iHjiM b TepMOUHioiepe 
TechnePHC2, Hcnojibsyji Taq nojiHMepasy (Fermentas); ycjioBHH peaKUHH no;i6HpaK)T b 
3aBHCHMOCTH OT TCMnepaTypbi njiaBjieHHH npafiMepoB h pasMepoB aMnjiH4)HUHpyeMoro 
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4)parMeHTa, kslk 3to onMcaHO b pyKOBOACTBax (PCR protocoIs.Current methods and 
applications. White, B.A., ed. Humana Press , Totowa, New Jersey, 1993) 
nojiyMeHHbie npoayicTbi PCR OHHmajiH craHaapTHbiM cnoco6oM h pecTpHUHposajiH KaK 
onncaHO HH>Ke. 

fljm aMnjiH4)MKauHM rena yahN HcnojibsyiOT npaHMepw: 

gtgtggaaccgacgccggat (nocjieziOBaTejibHOCTb, KOMnjieMeHTapHan nocjieAOBarejibHOCTH 
HyKJieoTHAOB c 1885 no 1704 b nocjieiiOBaTejibHOCTH AE000140, xpaH^meiicH b GenBank) h 
tgttgtatggtacggggttcgag (nocjieflOBarejibHOCTb c 223 no 245 nyKjieoTHOT xaM >Ke). 

IlojiyMeHHbiH npoixyicT mjP pecrpHUHpyiOT (i)epMeHTaMH PstI, StuI h /iHFMpyiOT c BeicropoM 
pUC21, o6pa6oTaHHbiM tcmh nee (JjepMeHraMH. B peayjibTare nojiynaiOT njiasMWAy pYAHN. 

/XnH aMnjiM(J)HKauHH rcHa yeaS HcnojibsyiOT npanMepbi: 

ctttgccaatcccgtctccc (nocjieiioBaTejibHocTb, KOMnjiMMeHTapnaH HyKneoTH^aM c 7683 no 
7702 B nocjiCAOBaTejibHOCTH AE000274 b GenBank; h 

gccccatgcataacggaaag (nocjieTOBarejibHOCTb c 5542 no 5561 nyKXieoTHfl) 

riojiyMeHHbiH npoAyKT IILIP pecTpHunpyiOT <|)epMeHTOM Aval h jiHrHpywDT c BeicropOM 
pUC 19. B peayjibTaxe nojiynaiOT njiasMHZiy pYAHN. 

JXjih aMnjiH4)HKauHii reHa yfiK Hcnojibsyfor npafiMepbi: 
gaagatcttgtaggccggataaggcg- (nocjieflOBarejibHOCTb c 4155 no 4177 b AE000344 GenBank, 
c ;xo6aBjieHHbiMH Ha 5' KOHue HyK/ieoTM^aMH, o6pa3yK)mHMH canx jxsisi Bglll), n 
tggttttaccaattggccgc (nocjieztoeaTejibHOCTb, KOMnjiHMeHxapHa^i HyKjieoTH^aM c 6307 no 
6326 b toh >Ke nociieAOBarejibHOCTH). 

riojiyMeHHbiH npo;iyKT TUJJP pecTpHunpyiOT (})epMeHTaMM Bglll, Muni h jiHrHpyK)T c 
BCKTopOM pUC21. B peayjibxare nojiynaiOT nnasMHjx pYFIK. 

JXsiH aMn;TH4>HKauHH rena yggA 6bijiH ncnoJibayiOT npaHMepbi: 
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acttctcccgcgagccagttc (nocjieflOBaxeiibHocTb, KOMnjiMMeHTapHaa nocjiezioBaTejibHOCTH 
HyjcjieoTHAOB c 9606 no 9626 a AE000375 e GenBank) h 

ggcaagcttagcgcctctgtt (nocjieAOBarejibHOCTb c 8478 no 8498 nyKjieoTHA, raM >Ke). 
ripojiyKT PGR pecTpHUHpyioT Hindlll m Clal h jinrHpyiOT c BeicropoM yMepcHHOH 
KonHHHOCTH pOK12 (Vieira, Messing, Gene, 100, 189-194, 1991). B pesyjibTare nojiynaiOT 
njiasMHAy pYGGA. 

nojiyHeHHbiMH njiasMHAaMH TpaHC(})opMHpyK)T H3BecTHbiH uiraMM E. coli TGl(Sambrook, 
J., Fritsch E. F. and Maniatis T. (1989) Molecular cloning: a laboratory manual, 2nd ed. Cold 
Spring Harbor Laboratory Press, Cold Spring Harbor, N. Y ). h uixaMMbi E. coli - 
npoAyueHTbi aMHHOKHCJior. ^ 

(2). ).B KanecTBe Maxpnubi HcnojibsyiOT xpoMocoMHyio AHK uiTaMMa Echerichia coli 
W3 1 10, KOTopyK) BbiAeji^ijiHfOT no cranjiapTHOH Mero^HKe KaK onHcaHo sbime. 
JliiH aMnjiH4)HKauHH rcHa yahN HcnojibsyiOT npaKMepbi: 

ggcgagctcccagtaaccggaaataag (nocjienoBaxejibHOcrb, KOMojieMeHTapHan 

nocjie;iOBaTejibHOCTH HyKjieoTH^OB c 1230 no 1247 b AE000140, GenBank c cafiTOM ajih 
pecrpMUHpyiomero 4)epMeHTa Sad, ;io6aBjieHHbiM wa 5' KOHue) h 
cgctctagaa aggaccacgc attacgg (oocjie/iOBaTejibHocTb c 429 no 446 HyKjieoxH/i c 
nocjie^OBaTejibHOCTbK) jjjin pecxpHKrasbi Xbal, iioGasjieHHOH na 5' b kohuc). 
Jinn aMnjiH(J)HKauHH rena yeaS ncnojibsyiOT npaHviepbi: 

ggcgagctca gattggttag catattc (nocjie/toBarejibHOCTb, KOMnjiMMeHTapna^i 
nocjieAOBaxejibHocTH HyicjieoTHaoB c 6542 no 6560 b AE000274 b GenBank c cairroM zui5i 
pacno3HaBaHH5! pecrpMicrasoH Sad, AoSaBjieHHofi Ha 5' kohuc) h 

cggtctagaa tcagcgaaga atcaggg- (nocjieiioBaTejibHOCTb c 5799 no 5816 HyKjieoTHAa c cafiroM 
pacnosHaBaHHH jxnsi pecrpHKrasbi Xbal, flo6aBJieHHOH Ha 5' b KOHue). 
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Ana aMnjiH4)HKauHH rcHa yfiK HcnojibsyiOT npafiMepbi: 
ggcgagctca tgttccgtgt cgggtac (nocjie/tOBaxejibHOCTb c 5 192 no 5209 HyioieoTHa b 
AE000344, GenBank c flo6aBjieHHbiMH na 5' kohuc HyiciieoTHflaMH, o6pa3yiomHMH caPn jinsi 
pacno3HaBaHHflt 4)epMeHTOM Sad) h 

ggctctagat agcaagttac taagcgg (nocjieflOBarejibHocTb, KOMnjiHMCHTapHaji 
nocjieaoaaTejibHOCTH HKjieoTHiioB c 5871 no 5854 HyKjieoTHiia c iio6aBjieHHbiMH Ha 5' 
KOHue HyicneoTH;iaMH, o6pa3yK)mHMH cafir asm pacnosHaBaHHS pecrpHUHpyiomHM 
^epMCHTOM Xbal). 

A^a aMnjiH4)HKauHH rena yggA Gmjih HcnojibsyiOT npaiiMepbi: 
ctctgaattctctcttattagtttttctgattgcc ( necjieflOBarejibHOCTb, KOMnjiHMeHrapHafl 
nocjieflOBaxejibHOCTH HyioieoTHflOB c 9236 no 9270 b AE000375, GenBank, c 
flo6aBjieHHbiMH Ha 5' Konqe nyicaeoTHiiaMH, o6pa3yiomHMH caih- ana pacno3HaBaHHa 
pecrpHUHpyiomHM (J)epMeHTOM EcoRJ) h 

cgtgacctgcagcgttctcacagcgcggtagcctttaa (nocjieaoBaTejibHocrb c 8075 no 81 12 HyioieoTHzi 
c flo6aBJieHHbiMH Ha 5' kohuc nyicjieoTHflaMH, oSpaayioiUHMH cavn ajin pacnoanaBaHHa 
pecrpHUHpyiomHM (})epMeHTOM PstI). 

no;iyMeHHbie npoayKTU IIUP OHHUiawT KaK onHcano Bbiuie, pecrpHUHpyroT (JjepMeHxaMH 
Sad H Xbal (EcoRI h PstI win yggA) h jiHrnpyioT c MajiOKonHHHbiM BCKTopoM pMWl 18, 
pecrpHUHpoBaHHbiM aHajiorHHHWMH (J)epMeHTaMH. HyKJieoTHziHyK) nocjieaoBaTejibHOcxb 
nojiyneKHbix BcraBOK onpeaejiaiOT c noMouibio ABI PRISM BigDye Terminator Cyde 
Sequence Ready Reaction Kit (PE Applied Biosystems) h h aBTOMaTHnecKHM ceKBenaropoM 
AHK (PE Applied Biosystems). njiasMHjibi, b Koxopbix HyKjieoTHflnaji nocjieflOBarejibHOcrb 
BcraBOK cooTBCTCTBOBajia npHBeaeuHOH a GenBank, 6bijm OTo5paHbi h HasBanw, 
cooTBercTBeHHo: 
C renoM yahN: pMW 118: :yahN 
C rcHOM yeaS: pMWl 18::yeaS 



22 

C rcHOM yfiK: pMWl 18::yfiK 
C rcHOM yggA: pMWl 18::yggA 

nojiyMCHHbiMH njiasMHAaMH TpaHC(l)opMHpyK)T uiraMM JM109 h pasjiHHHbie luraMMbi- 
npoflyucHTbi jiM3HHa. 

npHMep 2 BjiHHHHe (l)parMeHTOB ^JHK yahN, yeaS, yfiK, yggA Ha ycroHMHBOCTb 

6aKTepHH E.COli K HCKOTOpblM aMHHOKMCJIOXaM H aHaJlOraM aMHHOKHCJIOT. 

roMOJiorHH npoziyKTOB reHOB yeaS, yftiN, yahN h yggA c 5ejiKOM RhtB h c 
jiHSHHOBbiM TpaHcnopxepoM LysE, ocymecrsjiiiiomHM 3KcnopT L-jiH3HHa h3 kjictok 
Corynebacterium glutamicum (Vrljic et al., Mol. Microbiol , 22, 815-826, 1996), yKaawBaer Ha 
aHajiorHHHyK) (|)yHKUHK) 5ejiKOB - npoAyKTOB yKasaHHbix rcHOB. Hsbcctho, hto noBbiiueHMe 

aKTHBHOCTH reHOB, KOHXpOJlHpyiOmHX TpaHCnOpT M3 KJICTOK paSJIHHHblX HHrH6HTOpOB 
pOCra, yBeJTHHHBaCT MX yCrOHMHBOCTb K COOTBCTCByPOmHM COeAHHeHHflM. B CBH3H C 3THM 

onpezxejTHioT bjih^ikmc njia3MH;i, Hecymwx (|)parMeHTbi ^t^K yeaS, yahN, yahN h yggA, na 
ycTOHHHBOCTb GaKTepHH E. coli TGI k HCKoropbiM aMMHOKHCJiOTaM H anajioraM 
aMHHOKHCJiOT. C 3T0H uejibK) uixaMM TGI TpaHC(J)opMHpyK)T njia3MHAaMH pYEAS, pYAHN, 
pYFIK, pYGGA h BCKTopaMH pUC21 h pOK12. HoMHbie KyjibTypw nojiynenHbix uiraMMOB, 
BbipamcHHbie b MHHHMajibHOH cpene M9 na KaHajiKC (okojio 10^ kjictok/mji) pa3Bo;uiT 1: 100 
H nozipamHBaiOT b TeneHMe 5 nacoB b toh >Ke cpe/ie. SaxeM nojiyMCHKbie Kyjibxypbi b 
JiorapH(|)MHHecKOH (})a3e pocra pasBO^^r h npH5jTH3HTejibHo no 10** >KH3Hecnoco6Hbix 
kjictok HanocMT na BbicymeHHbie nauiKH c arapH3OBaHH0H (2% arapa) cpewH M9, 
co^iep>KameH pa3JiHHHbie KOHueHxpauHH aMHHOKHCJior, hjih anajroroB aMHHOKHCJiOT. Poct 
HjiH oTcyTCTBHe pOCTa onpeACJiHioT Hepe3 46-48 HacoB.TaKUM o5pa30M yCTanaBjiHEaFOT 
MHHHMajibHbie HHrH5HpyK>mHe KOHueHxpauHH (MHK) 3tmx coejiHHeHHH (Ta6ji. 1). 
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Ta5jiHua 1 



CoeflHHCHHe 


MHK (MKr/MJi) fljiH uiTaMMa E. coli TGI, necymero 
njiasMHflbi 


PUC2I 


PYFIK 


PYAHN 


pYEAS 


PYGGA 


L-roMOcepHH 


500 


1000 


500 


1000 


500 


L-TpeoHHH 


30000 


40000 


30000 


50000 


30000 


L-JIH3HH HCI 


5000 


5000 


7500 


10000 


15000 


L-rjiyraMHHOBaji Kucjiora 
(HaTpHeeafl co;ib) 


50000 


60000 


60000 


120000 


50000 


L-rHCTHflHH 


20000 


20000 


20000 


60000 


40000 


L-BajiHH 


0,5 


0,5 


0,5 


0,5 


0,5 


L-ITpOJlHH 


200dt) 


80000 


20000 


60000 


20000 


L-AprHHHH 


10000 


10000 


20000 


20000 


20000 


A3U 


5 


10 


5 


5 


200 


AOB 


100 


200 


100 


100 


100 


a-AMHHOMacjiHHaH 

KHCjioTa 


2000 


5000 


2000 


10000 


2000 


4-a3a-DL-;ieHUHH 


50 


50 


50 


50 


100 


3,4-^erHflpo-DL-npojiHH 


20 


20 


20 


20 


20 



KaK BURHO m raojiHUbi 1, aMnjiH4)HKauHH (J)parMeHTa AHK yfiK cymecTBCHHO 
noBbimaer ycroHHHBOCTb 6aKTepHH k npojiHHy, b MeHbiuew creneHH Boapacraer 
ycTOHnHBOCTb K TpeoHHHy, roMOcepHHy, rjiyraMary, a-aMHHOMacjiHHOH khcjiotc , k aHajiory 
TpeoHHHa, a-aMHHO-P-OKCHBajiepnaHOBOH khcjiotc (AOB) m k aHajiory L-jiH3HHa, (S)-2- 
aMHH03TOJi-L-UHCTeHHy (A3U). AMnjiH(J)HKauHH (J)parMeHTa /^HK yahN noBbimaer 
ycTOHHHBOCTb SaKTcpHM K jiH3HHy, rjiyraMaxy h aprHHHHy. AMnjiH4)HKauHH rcHa yeaS 
cymecTBeHHO noBbiiuaer ycxoHMHsocTb 5aKTepMH k rjiyraMary, rHCTHiiHHy h a- 
aMHHOMacjiJiHOH KHCJiore, B MCHbuieH creneHH Bospacraer ycroHMHBOcrb k rpeoHnny, 
roMocepHHy, jiHSHHy h aprHHHHy. AMnjiH4)HKauH5i rcHa yggA cymecrBeHHO noBbiuiaer 
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yCTOHHHBOCTb 6aiCTepHH K (S)-2-aMHH03TH;i-L-miCTeHHy (A3U) H JlH3HHy, B MeHbUieH 

creneHH Boapacraer ycroHHHBOCTb k rjiyraMaxy, rHCXHAHHy, h k 4- aaa-DL-JiefiuHHy. 

3th pesyjibTaxbi CBHflerejibCTByiOT o tom , hto KancabiM m 6ejiKOB, Ko;iHpyeMbix 
yKasaHHbiMH (l)parMeHTaMH JS^fK o6jiaaaiOT cneuH(j)HHHOCTbK) no oTHomeHHK) k 
HecKO/ibKHM cyGcxpaxaM (aMMHOKHCJioraM) hjih MOJKer o5Hapy>KHBaTb HecneuH(J)HHecKHH 
34)(})eKT B pesyjTbTare aMnjiH4)MKauHH. 

npHMep 3, BnHHHHe (t)parMeHTOB /IHK yeaS, yahN, yfiK Ha npo;iyKUHio 

rjiyraMHHOBOH KHCJlOTbl. 

B KanecTBe npo^yueHxa rjiyxdkHHOBOH KHCJiOTbi HcnojibsyiOT uiraMM E. coli AJ12624 
(naxcHT CUIA No.5,378,616). 

UiraMM AJ 12624 TpaHC(l)opMHpyK)T Ka^aoH h3 njia3MH;i pYAHN, pYEAS, pYFIK 
HecymeH rcHbi 6ejiKOB, aKCKpernpyiomHx aMHHOKHCJiOTbi, a TaK>Ke BeicropoM pUC21. B 
pesyjibTaxe nojiynaiOT luraMMbi: AJ 1 2624/pUC2 1 (BKIIM B-7728); AJ 1 2624/p YAHN 
(BKFIM B-7729); AJ 1 2624/p YE AS (BKIIM B-7731); AJ 1 2624/p YFIK (BKHM B-7730). 

Ka>icabiH H3 nojiyMeHHbix xaKUM o5pa30M luxaMMOs FcyjibxusHpyiox npn 37"C 18 
nacoB B LB SyjibOHe co;iep>KameM 100 mp/ji aMnHunjijiHHa. 3axeM no 0.3 mji nojiyneHHOH 
KyjibxypajTbHoii >khakocth bhocht b npo6HpKH 20 x 200 mm c 3 mji 4)epMeHxauHOHHOH 
cpezibi, coziep^ameH 100 mp/ji aMnnuHjijiMHa h KyjibXHBHpyiox npn 37"C 46 nacoB Ha 
poxopnoH KanajiKC (120 o6/mhh). 

CocxaB (|)epMeHxauHOHHOH cpe^bi (p/ji): 

rjiK)K03a 80 

(NH4)2S04 22 

K2HPO4 2 

NaCl 0.8 

MgSOa X 7H2O 0.8 



FeS04 X 7H2O 0.02 
MnS04 X 5H2O 0.02 
THaMHH HCl 0,0002 

j[](pO>K>KeBOH 3KCTpaKT 1,0 

CaCO? 30 (/loGaBiuiiOT nocjie crepHjiHaauwH) 

rioCJie KyJIbTMBHpOBaHHfl KOJIHHeCTBO HaKOnnCHHOM rjiyraMHHOBOH KHCJlOTbl, a TaK>Ke 

onxHHecKyio njiOTHOcrb KyjibxypaJibHOH >khakoctm npii 560 hm hsmcphjot MSBecTHbiMM 



MCToziaMH. PesyjibTaxbi npeACTasjieHbi b Ta6ji.2. 

Ta6jiHUfl.2. 



UlTaMM 


OnxftMecKaji onoTHOcrb ,^ 


r.nyTaMHHOBaji KHCJiora, r/ji 


AJ12624/pUC21 


15.3 


21.9 


AJl2624/pYAHN 


17.9. 


27.9 


AJ12624/pYEAS 


18.3 


29.7 


AJ12624//pYFIK 


16.8 


28.4 



KaK cjieAyer h3 Ta6jiMUbi 2, ysejiHHeHHe aKcnpeccupyeMoro KOJinnecTBa Ka>Kfloro h3 
6ejiKOB YahN, YeaS h YfiK, KOjiHpyeMbix cooTBercsyiomHMH reHaMw, jiOKajiH30BaHHbiMH 
Ha MHoroKonHHHbix njiasMHziax, noBbiiuaer npo/iyKUHio rjiyraMHHOBOH khcjiotw uiraMMOM- 
npoixyucHTOM. HaHSojibuiMH 3(|)(J)eKT Aaer reH yeaS, aMnjiH(t)HKauHfl Koroporo noBbimaer 
npoflyKUHK) aMHHOKHCJiOTbi Ha 35%. 

npHMep 4. Bjihhhhc 4)parMeHTOB AHK yeaS, yahN, yfiK h yggA, Ha npoayKUHK) 
;iH3HHa. 

(1). B KanecTBe HCxo;iHoro ;iH3MH-npoziyuHpyK>mero uixaMMa Hcnojib3yK)T luraMM 
E.coli W3110 (TyrA) (EBponeHCKHH narcHT No.488424X b Koropbrn bbo^ht njiasMHAy 
pCABD2 (MoKflyHapoAHofi sa^isKe WO 95/16042) h Ka>KAyK) h3 njiasMWA pMWl 18::yahN„ 
pMWl 18::yeaS„ pMWl 18::yfiK, HecymHx reHbi 3KCKpeuHH aMHHOKHcnoT, a TaK>Ke Beicrop 
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pMWl 18. TaK 6bijiH nojiyneHbi cjieAyiomHe uiraMMbi E. coli: 
W3 1 10 (tyrAVpC ABD2+pMW 1 1 8: :yahN 
W3110 (tyrA)/pCABD2+pMWl 18::yeaS 
W3 11 0 (tyrA)/pC ABD2+pMW 1 1 8 : :yfik 
W3 1 10 (tyrA)/pCABD2+pMW 118. 

ripOZtyKUHH ;iH3HHa 3THMH UIXaMMaMH OnpcaeJlHIOT KyjIbTHBHpyn HX B 

4)epMeHTauHOHHOH cpeae cjieayiomero cocTaaa: 



FjiioKOsa 40 g/1 

MgS04x7H20 1 g/1 

(NH4)2S04 18^ g/1 

K2HPO4 I g/1 

FeSOaxTHjO 0,01 g/1 

MnS04x7H20 0,01 

J^pO^^KeSOH 3KCTpaKT 2 g/1 

THp03HH 0,1 g/1 

CaC03 25 g/1 



rjiioKoaa H cepHOKHCjibiH MarHHH cTepHJiM3yeTC5! oTAejibHO. CaCO^ CTcpHjiHsyercH 
cyxHM >KapOM npH 180°C b TeneHHC 2 nacoB. pH ;ioboamtc5i ;io 7.0. Ahth6hothkh, 
aMnHUHjiHH - 50 mf/ji h xjiopaM4)eHHKo;i - 25 mf/ji, bhoc^it b cpe^y nocjie crepHjiHsauHw. 

KyjibTHBHposaHHe ocymecTBjiJiiOT npn 37oC b TeneHne 30 nacoB c aapauHeii 
(poTopHa^i KanajiKa, 1 15 o67mhh). PesyjibTaxbi npezicraBJieHbi b Ta6ji.3 

Ta6nHua3 



IIIraMM E. coli 


JIh3HH, 

r/jT 


BbixoA Ha 1 r. caxapa, 

• (%) 


W3 1 1 0 (tyrA)/pC ABD2, pMW 1 1 8 


12,2 


30,5 
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W31 10(tyrA)/pCABD2 + pMWl 18.:yahN 


13,8 


34,5 


W31 lO(tyrA)/pCABD2 + pMWl 18::yeaS 


12,7 


31,8 


W3 1 10(tyrA)/pCABD2 + pMWl I8::yfik 


12,2 


30,5 



KaK cjieAyer h3 Ta6ji. 3, HaHGojibuiHH 3(|)4)eKT he npo;iyKUHio jiH3HHa h3 
HCCjiCAOBaHHbix B 3TOM npHMCpe rcHOB OKasbiBaer rcH yahN. 



(2). B KanecTBe hcxoahofo jiHSHH-npoAyuHpyiomero turaMvia HcnojibsyioT uiraMM E. 
coli VL614,. 3tot uiraMM hbji^ctch npnsBOjiHbiM HSBecTHoro uixaMMa E. coli VL613 
(ABTopcKoe CBHflerejibCTBo CCCP j^^lo. 1354458). IllTaMM VL614 nojiynaiOT xpacjiyKUHeH c 
noMombio (|)ara PI b HCxo^Hbifl uiraMM VL613 ahkofo ajijiejin rhtA^, cuenjieHHoro c 
TpaHcnosoHOM TnlO. TpacAyKxaHTbi orGHpaFOT Ha cpe^e LB c TerpauHKJiHHOM (10 Mr/ji) h 
cpew HHx HaxoflHT KjioHbi, HyBCTBMTejibHbie Ha MHHHMajibHOH cpe^e K roMOcepHHy (10 
r/ji). nojiynenHbiH xaKUM nyrcM uiraMM VL614 TpaHC(J)opMHpyK)T njiasMHziOH pYGGA h 
BCKTOpOM pOK12. B pesyjibTare nojiynaiOT mxaMMbi VL614/pYGGA (BKIIM B-7719) h 
VL614/pOK12 (BKFIM B.7722). 

KaHCAbiH H3 nojiyHCHHbix uiraMMOB KyjibTHBHpyiOT npH 37"C 18 nacoB b LB Gyjibone 
c 50 Mr/ji KanaMMUHHa. SaxcM no 0.3 mji noJiyneHHOH KyjibTypajibHoii 5km;ikocth BuecsiT s 
npo6HpKH 20 X 200 mm c 3 mji (J)epMeHTauHOHHOH cpe^bi, onwcaHHOM b npMMepe 3, 
coAep^Kameii 50 mf/ji KanaMHUHHa, h KyjibTHBHpyiOT npn 34" C 68 nacoB na poTopHofi 
KanajiKe. riocjie KyjibTHBHpoBaHHJi kojimhcctbo HaKonjieHHoro b cpe/ie jiH3HHa h 
rjiyraMHHOBOH KHCJioTbi, a TaK>Ke onTHnecKyK) njioTHocxb KyjibxypajibHOH >khakocth npH 
560 HM H3MepHK)T H3BecTHbiMH MeTO^aMH. Pesyjibxaxbi npe/icraBjieHbi b Ta6ji.4. 
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TaGjiHua 4 



IIlTaMM E. coli 




JIit3HH, r/n 


rnyraMaT, {r/n) 


VL614/pOK12 


14.4 


2.6 


0,8 


VL614/pYGGA 


15.7 


3.6 


2.2 



KaK BHAHO H3 Ta6ji.4, aMnjin(J)HKauH5i (})parMeHTa ffJtJK yggA na njiasMHAC pOK12 
aaMCTHO noBbiuiaer npoayKUHio jiHSHHa. OiiHOBpeMCHHO c 3thm noBbiuiaercH HaKonjieHHC b 

KyjlbTypaJlbHOH >KHflKOCTH H rJiyxaMHHOBOH KMCJlOTbl. 

npHMep 5. BjiH5iHHe c|)parMeHTOB ^HK yeaS h yggA Ha npoAyKUHio L-rpeoHHHa, L- 
ajiaHHHa, L-eajiHHa h L-HSOJieiiuMH^*' . 

B KaHCCTBe npo^yueHTa TpeoHHHa HcnojibsyiOT luxaMM E, coli VL2054. 3tot uiraMM 
HBjiHerc^! npOH3BOflHbiM HSBecTHoro uiraMMa E. coli BKITM B-3996 (FlaTCHT CLQA No. 5 
175 107), H nojiyneH Ha ero ochobc b ;iBa 3Tana. CnaHajia h3 uiraMMa E. coli BKTIM B- 
3996 3jiHMHHHpyiOT njia3MHfly pVIC40; b nojiyneKHbiH 6ecnjia3MHAHbiH peuHnweT c 
noMombK) 4)ara PI TpaHcaymipyiOT cuenjiennbiH c rpaHcnoaoHOM TnlO zihkhh ajijiejib rena 
rhtA, cB5i3aHHbiH c ycTOHMHBOCTbK) K roMOCcpHHy H TpeoHHHy (ABSTRACTS of 17th 
International Congress of Biochemistry and Molecular Biology in conjugation with 1997 
Annual Meeting of the American Society for Biochemistry and Molecular Biology, San 
Francicco, California August 24-29, 1997, X2457) h nonynanDT H3BecTHbiM mctoaom 
MyrauHio, noBpe>KziaK)myK) ren kan TpaHcno30Ha Tn5, HHrerpHpoBaHHoro b ren tdh. 
Ha BTopoM 3Tane b HHrerpaTHBHbiM Beicrop mhhhMu (Mud) KjioHHpyioT rcHbi 
xpeoHHHOBoro onepOHa h3 njia3MH;xbi pVIC40 non Pr npoMOTopoM (J)ara jiaM6;ia h ren cat 

yCTOHHHBOCTH K XJlOpaM(})eHHKOJiy. riOJiyHeHHyK) KOHCrpyKUHK) HHXerpHpyiOT H3BeCTHbIM 

MeroAOM B luxaMM E.coli C600, oxKyaa ee xpaHCAyKUHeH nepenocnx b nojiynenHbiH Ha 
nepBOM 3xane uixaviM. TaKUM o6pa30M nojiynaiox uixaMM E. coli VL2054, Koxopbiii 
flBJi«exc^i 6ecnna3MHflHbiM npo^yuenxoM xpeoHHHa. KpoMe xpeoHHHa b npouecce 



29 

())epMeHTauHH uixaMM E. coli VL2054 cnoco6eH HaKanjiMBaxb xaKMce He6ojibiiiHe 
KOJiHHecTBa ajiaHHHa^ eajiHHa h H30JieHUHHa. 

IHraMM E. coli VL2054 TpaHC(t)OpMHpyK>T Ka>icaoH h3 njiasMujx pYEAS, pYFIK, a 
TaKMce BCKTopaMH pUC21. B pesynbTaxe noJiynaiOT luraMMbi E. coli VL2054/pYEAS 
(BKHM B-7707), E. coli VL2054/pFIK (BKITM B-7712) m E coli VL2054/pUC21 (BKIIM 
B-7708). 

Ka>icabiH H3 nojiyneHMbix xaKUM o6pa30M uiraMMoe KyjibTHBupyiOT npH 37"C 18 
MacoB B LB 6yjibOHe co 100 mf/jt aMnHUHjuiHHa, SaxeM no 0.3 mji nojiyneHHOH 
KyjibTypajibHOH mchakocth bhccot b npo6HpKH 20 x 200 mm c 3 mji 4>epMeHTauHOHHOH 
cpe^bi, onHcaHHOH b npHMcpe 3, coz(fep>KameH 100 mf/ji aMnHUHjiJiMHa h KyjibXHBHpyiOT npH 
37C 46 nacoB Ha poTopHOH KanajiKC. riocjie Ky;ibTMBHpoBaHH5i KOJiHHecTBO HaKonjieHHbix b 
cpe^e L-TpeoHHHa, L-ajiaHHHa, L-BajiHHa h L-H30JiewuHHa, a TaK>Ke onrHHecKyio njioTHOcrb 
KyjibTypajibHOH >khakocth npH 560 hm HSMcpniOT ii3BecTHbiMM MCTOAaMH. PesyjibTaxbi 
npeAcraBjiCHbi b Ta6ji.5. 

Ta6jiHua 5 



inraMM E. coli 


OD560 


HaKonjieHHe aMHHOKHCJiOTbi, r/ji 


L-rpeoHHHa 


L-AjiaHHHa 


L-BajiHHa 


L-HsojicHUHHa 


VL2054/pUC21 


13,4 


5.8 


0.4 


0,31 


0,15 


VL2054/pYEAS 


10,7 


5,2 


1.4 


0,52 


0,45 


VL2054/pYFIKk 


15.2 


8.8 


0.5 


0.22 


0.14 



KaK noKasaHO b Ta5ji.5, uiraMM E. coli VL2054/pYFIK HaKanjiHBaer b KyjibxypajibHOti 

>KHflKOCTH 3HaHHTeJlbHO 60Jlbllie TpeOHHHa, HCM UITaMM E. coli VL2054/pUC21, B KOTOpOM 

3KcnpeccHpyeMoe KOJiHMecxBO npoayKra rewa yfiK hc yBejiMMCHO. UiraMM E. coli 
VL2054/pYEAS HaKanjinBaer 6ojibiiie L-ajiaHHHa, L- BannHa h L-H3o;ieHUHHa hcm 
KOHTpojibHbiH uixaMM E. coH VL2054/pUC2 1. 
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npHMep 6. BjiHJiHHe 4)parMeHTOB AHK yeaS h yggA na npoayKUHio rHCTHflHHa. 
B KanecTBe npoayueHra rHCTHflHHa, npHHaaneMcawero k poay Escherichia, HcnojibsyioT 
uiTaMM E. coli 80, onHcaHHbiii b nareHxe PO No.21 19536. 3tot uixaMM TpaHC(J)opMHpyioT 
njiasMHAaMH pYEAS h pYGGA, a xaKJKe bcktopom pUC21. B peayjibTaxe nojiynaioT 
uiTaMMbi:E. coli 80/pYEAS (BKHM B-7726), E. coli 80/pYGGA (BKITM B-7725), E. coli 
80/pUC21 (BKITM B-7727). 

KajKflbiii H3 noJiyHCHHbix luraMMOB KynbTiiBupyiOT npH 29 C b TCHeHHe 20 nacoB Ha 
KpyroBoii KanajiKe b noccBHoii cpeae cjieayiomero cocraBa (r/ji): 

r;iK)K03a 56 

(NH4)2S04 28 

KH2PO4 2.25 

MgS04x7H20 1.125 

FeS04x7H20 0.01 

MnS04x5H20 0.01 

THaMHHHCl 0,001 

^pO>K)KeBOH 3KCTpaKT 2.8 

L-ripojiHH 0.3 

CxpenTOMHUHH 1 .0 

BbipameHHbiH MarepHaji b KonHMCCTBe bhocht b (l)epMeHTauHOHHyio cpeay 
cjieayiomero cocTasa (r/ji): 

TjiioKOsa 72 
(NH4)2S04 28 
KH2PO4 2.25 
MgS04x7H20 1.125 
FeS04x7H20 0.01 
MnS04x5H20 0.01 
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THaMHHHCl 0,001 

j3,pO)K>KeBOH 3KCTpaiCT 2.8 
L-IlpOJIHH 1.0 

CrpenTOMHUHH 1.0 
CaC03 65 

rJlK)K03y H MejT CrepHJlHSyiOT OTACJlbHO. 

B cxepHjibHyK) cpejxy bhocht 100 mf/mji aMOHUHjiMHa. KyjibTHBHpoBaHHe 



ocymecTBjiHiOT b npo6HpKax 20 x 200 mm, npn 29 C 68 nacoB na poTOpHoii KanajiKe. 
PesyjibxaTbi npe^icraBJieHbi b Ta6ji-6. 







Ta6jiHua 6 


IIlTaMM 


OnxHwecKaH njioxHOcrb 


rHCTHAHH, r/ji 


E. coli 80/pUC19 


14.4 


13.9 


E. coli 80/pYEAS 


14.0 


15.5 


E. coli 80/pYGGA 


13.6 


14.4 



KaK cjiezxyer h3 Ta6ji.6, uixaMMbi E. coli 80/pYEAS h E. coli 80/pYGGA 
npojxyuHpyiOT 6ojibiiie rHCTHziHHa, hcm uiraMMbi E. coli 80/pUC2l, y Koxoporo 
3KcnpeccHpyeMoe KOjiHHecTBO 5ejiKOB, npoziyicroB rcHOs yeaS h yggA, He yBejiwHeHO. IlpH 
3TOM BMAHO, HTo HaGojibiuHH nojiOMCHTejibHbiH 3(J)(})eT Ha opoAyKUMK) THCTHAHHa flaex 
aMnjiH4)HKauH5i na njiasMHzie rcHa yeaS. 

npHMep 7. BjiH5!HHe 4)parMeHTOB flHK yfiK h yeaS na npo;iyKUHfO npojiHHa 
B KanecTBe npo^yueHTa npojiHHa, npMHafljie>Kauiero k po^y Escherichia, HcnojibsyiOT 
uixaMM VL2151 (E. coli W3350 proB* AputAP TnlO) , cKOHCxpyHpoBanHbift aa ochobc 
M3BecTHoro uixaMMa W3350 nyxeM cejieKUHw MyxanxoB, ycxoHHHBbix k 3,4-aerHApo-DL- 
npojiHHy H nocjie^iyioijuero bbcjichmh c noMOiubK) xpaHC^yKUHH (J)aroM PI b nonyHenHbiH 
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TEKHM o5pa30M MyraHT, HaKanjiHBaiomHM cjie^bi npojiHHa^ MyrauHH AputAP, cueaaeHHOH c 
TpaHcnoaoHOM TnlO. 

UlraMM E. coli VL2151 TpaHC(|)opMHpyK)T Ka^KAoii h3 njiasMH^i pYEAS, pYFIK, a 
TaK>Ke BCfCTopaMH pUC21. B pesyjibTare nojiynaiOT uiTaviMbi E. coli E. coli VL2151/pYEAS 
(BKITM B-7714X E. coli VL215I/pFIK (BKOM B-7713) h E. coli VL2151/pUC21 (BKHM 
B-7715). 

Ka>KAbIH H3 nOJiyHCHMblX TaKHM 06pa30M LUTaMMOB KyjlbTHBHpyfOT npM 37°C 18 

HacoB B LB 6yjibOHe co 100 Mr/ji aMnHUHJiJiHHa. SaxeM no 0.3 mji nojiyneHHOH 
KyjibTypajibHOH >khj[ikocth BHec5rr b npo6HpKH 20 x 200 mm c 3 mji 4>epMeHTauHOHHOH 
cpe^bi, onHcaHHOM b npHMepe 3, co^p^Kamew 100 mp/ji aMriHUHjijiHHa h KyjibTHBHpyiOT npH 
37C 46 HacoB Ha poxopHOH KanajiKe. Flocjie KyjibTusHpoBaHHK kojimhcctbo HaKonjieHHoro b 
cpe^e npojiHHa, a xaKMce onTHHecKyio njioTHOcxb KyjibrypajibHoii ^kh^kocth npw 560 hm 
H3MepHioT HBBecTHbiMH MCTOiiaMH. PesyjibTaTbi npezicraBJieHbi b Ta6ji.7. 



Ta6jiHua 7 



lllTaMM E. coli 


OD560 


ripoJiHH, r/ji 


VL2l51/pUC21 


16.8 


0.9 


VL2151/pYEAS 


17.3 


1.5 


VL2151/pYFIK 


18.0 


2.4 



KaK BHJ3HO H3 Ta6ji.7, uiraMMbi E. coli VL2151/pYEAS h E. coli VL2151/pYFIK 
HaKanjiHBaiOT 6ojibme nponHHa, hcm uixaMMbi E. coli VL2151/pUC21, y Koroporo 
3KcnpeccHpyeMoe kojimhcctbo Gcjikob, npoziyKTOB tchob yeaS h yfiK, hc yBejiHHeHO. npw 

3TOM BMAHO, HTO Ha6ojIbllIHH HOJIO^KHTCJlbMblH 3(j)4>eT Ha npOZiyKUHK) npOJTHHa OKaSblBaCT 

rena yfiK. 
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npHMep 8. BjiH5iHHe (tparMCHTOB JXHK yahN, yfiK h yggA Ha npo^iyKUHio aprHHHHa 
B KanecTBe npoxtyueHxa aprHHHHa, npHnaAJiOKamero k pony Escherichia coli, HcnojibsyiOT 
uiTaMM E. coli VL2141, KOXopbiH nojiyneH KaK Myranx HasecTHcro uixaMMa W3350, 
ycTOMHHBbiH K KaHaBaHHHy H 5-(})TopypauHJiy. 

IHxaMM E. coli VL2141 TpaHC(J)opMHpyK)T Ka>KaoH h3 njiasMHA pYAHN, pYEAS, 
pYGGA, a xaKMce BeicropoM pUC21. B peayjibTare nojiynaioT uiTaMMbi E. coli 
VL214l/pYAHN, E.coli VL2141/pYEAS, E. coli/pYGGA h E. coli VL2141/pUC21. 

Ka^biH H3 noJiyneKHbix raKHM o6pa30M uiraMMOB KyjibTHBMpyiOT npH 37"C 18 
nacoB B LB Gyjibone co 100 mt/ji aMnnuHJiJiHHa. SajeM no 0.3 mji nojiyneHHOH 
KyjibxypajibHOH ^hjikocth bhcc^it b npo5HpKH 20 x 200 mm c 3 mji 4)epMeHTauHOHHOH 
cpeflbi, onHcaHHOH b npHMcpe 3, conepHcamefl 100 mf/ji aMnHUHJijiHHa h KyjibTHSHpyiOT npn 
37C 46 nacoB Ha poropHofi KanajiKe. Ilocjie KyjibTHBHpOBanHH kojimhcctbo naKonjieHHoro b 
cpeae aprHHHHa, a xaK^e onTHMecKyio njioxHOcrb KynbxypajibHOH >KHflKOCXH npn 560 hm 
H3Mep5iK)x HSBecxHbiMH MCxoiiaMH. Pesyjibxaxbi npencxaBjicHbi Bxa6n.8. 

TaGjiHua 8 



IIlTaMM E. coli 


OD560 


AprHHHH, r/ji 


VL2141/pUC21 


18.4 


0.28 


VL2141/pYAHN 


19.9 


0.45 


VL2141/pYEAS 


19.0 


0.43 


VL2141/pYGGA 


17.8 


0.50 



KaK BHAHO H3 xa6jT.8, uixaMMbi E. coli VL2141/pYAHN, E.coli VL2141/pYEAS, E. 
coli/pYGGA HaKanjiHBaiox 6o;ibme aprnnnna, hcm uuxaMM E. coli E. coli VL2141/pUC21 y 
Koxoporo 3KcnpeccHpyeMoe KOJinnecxBO Gcjikob, npo;xyKxoB tchob yahN, yeaS h yggA, He 
yBejiHHeHO. 



OopMyjia H3o6peTeHHH. 



1 . OparMCHT JXHK yahN. onpeiiejiHK)mHH noBbiuicHHyio ycTOHHHBocTb 6aKTepHH 
Escherichia coli k aMHHOKHCJioxaM hjih hx anajioraM h HMCiomHH cjie;iyiomyK> 
HyKJieoTHOTyio nocneixoBaTejibHocTL (nocjiejiOBaxejibHOCTb N2I): 



atg atg racj tta 

Met Met Gin Leu 
1 

ttg cat gcc gtt 
I^u His Ala Val 
20 

aat ccg gga gcc 
Asn Pro Gly Ala 
35 

ggt cga cgc gca 
Gly Arg Arg Ala 
50 

gca ttt tat tec 
Ala Phe Tyr Ser 
65 

cag tgt gag gag 
Gin Cys Glu Glu 

etc tta tgg ttt 
Leu Leu Trp Phe 
100 

atg age aca eta 
Met Ser Thr Leu 
115 

cgc cgc gga tta 
Arg Arg Gly Leu 
130 

ttt ate agt att 
Phe He Ser He 
145 

gca cgt tta atg 
Ala Arg Leu Met 

cga gtt ttt ett 
Arg Val Phe Leu 
180 

tat ggg cgt atg 
Tyr Gly Arg Met 
195 

ggt gta ttc gcg 
Gly Val Phe Ala 
210 



g^t cac tta ttt ana 

Val His Leu Phe Met 
5 

tac ctg acc gta gga 
Tyr Leu Thr Val Gly 
25 

aat etc ttt gtg gta 
Asn Leu Phe Val Val 

^ 40 
ggg gtg ctg acc ggg 
Gly Val Leu Thr Gly 

55 

ggg ttg ggt ttg ttt 
Gly Leu Gly Leu Phe 
70 

att ttt teg ctt ate 
lie Phe Ser Leu He 
85 

gcg tgg tgc age atg 
2Vla Trp Cys Ser Met 
105 

caa caa ccg att age 
Gin Gin Pro He Ser 
120 

att acc gat etc tct 
He Thr Asp Leu Ser 
135 

ttc tea gta aca tta 
Phe Ser Val Thr Leu 
150 

GCC tgg gcg ggg att 
Ala Trp Ala Gly He 
165 

agt cag gcg ttt tct 
Ser Gin Ala Phe Ser 
185 

caa cgc gtt gcc agt 
Gin Arg Val Ala Ser 
200 

eta cgc ctg att tac 
Leu Arg Leu He Tyr 
215 



gat qaa ate act 

Asp Glu He Thr 
10 

ctg ttc gtg att 
Leu Phe Val He 

gta caa acc age 
Val Gin Thr Ser 
45 

ctg ggc gtg gcg 
Leu Gly Val Ala 
60 

ggt ctt gca acg 
Gly Leu Ala Thr 
75 

aga ate gtc ggc 
Arg He Val Gly 
90 

cgc cgc cag tea 
Arg Arg Gin Ser 

gcc cec tgg tat 
Ala Pro Trp Tyr 
125 

aac ccg caa ace 
Asn Pro Gin Thr 
140 

aat gcc gaa aca 
Asn Ala Glu Thr 
155 

gtg etc gca tea 
Val Leu Ala Ser 
170 

ttg ecc get gtg 
Leu Pro Ala Val 

egg gtt att ggt 
Arg Val He Gly 
205 

gaa ggg gtg acg 
Glu Gly Val Thr 
220 



atg gat cet 48 

Met Asp Pro 
15 

act ttt ttt 96 
Thr Phe Phe 
30 

ctg get tec 144 
Leu Ala Ser 

ctg ggc gat 192 
Leu Gly Asp 

eta att acg 240 
Leu He Thr 
80 

ggc get tat 288 
Gly Ala Tyr 
95 

aca ccg caa 336 
Thjc Pro Gin 
110 

gtc ttt ttt 384 
Val Phe Phe 

gtt tta ttt 432 
Val Leu Phe 

eca aca tgg 480 
Pro Thr Trp 
160 

att ate tgg 528 
He He Trp 
175 

cgt cgt get 576 
Arg Arg Ala 
190 

gca att att 624 
Ala He He 

cag egg tga 672 
Gin Arg 



2. (DparMCHT JIHK yeaS, onpeaejiKioiuHri noBumeHHyio ycTOHHViBOCTb GaicrepHH 
Escherichia coli k aMHHOKHcnoxaM hjih hx anajioraM h hmbioiuhh cjieayiomyio 
HyKJieoTHflHyK) nocjieflOBarejibHOCTb (nocJiefloeaTejibHOCTb Nsl): 



96 



144 



gtg ttc got gaa tac ggg gtt ctg aat tac tgg acc tat ctg gtt ggg 48 
Met Phe Ala Glu lyr Gly Val Leu Asn Tyr Trp Thr Tyr Leu Val Gly 

1 5 10 15 

gcc att ttt att qftg ttg gtg cca ggg cca aat acc ctg ttt gta etc 
Ala He Phs He Val Leu Val Pro Gly Pro Asn Thar Leu Phe Val Leu 

20 25 30 

aaa aat age gtc agt age ggt atg aaa ggc ggt tat ctt gcg gcc tgc 
Lys Asn Sec Val Ser Ser <?ly Met Lys Gly Gly Tyr Leu Ala Ala Cys 

35 40 45 

ggt gta ttt att qgc gat gcg gta ttg atg ttt ctg gca tgg get gga 192 
Gly val Phe He Gly Asp Ala Val Leu Met Phe T.eu Ala Trp Ala Gly 

50 55 60 

gtg gcg aca tta att aag acc acc ccg ata tta ttc aac att gta cgt 
vaT Ala Ttur Leu He Lys Thr Thr Pro He Leu Phe A^n He Val Arg 
65 70 75 80 

tat ctt ggt gcg ttt tat ttg etc tat ctg ggg agt aaa att ctt tac 
Tyr Leu Gly Ala Phe Tyr Leu Leu Tyr Leu Gly Ser Lys He Leu Tyr 

85 90 95 

gcg acc ctg aag ggt aaa aat age gag gcc aaa tec gat gag ccc caa 
Ala Thr Leu Lys Gly Lys Asn Ser Glu Ala Lys Ser Asp Glu Pro Gin 

100 105 110 

tac ggt get att ttt aaa cge gcg tta att ttg age ctg act aat ccg 
Tvr Gly Ala He Phe Lys Arg Ala Leu He Leu Ser Leu Thr Asn Pro 

^ 115 120 125 

aaa gcc att ttg ttc tat gtg teg ttt ttc gta cag ttt ate gat gtt 
Lys Ala He Leu Phe Tyr Val Ser Phe Phe Val Gin Phe He Asp Val 

130 135 140 

aat gcc cca cat acg gga att tea ttc ttt att ctg gcg gcg acg ctg 
Asn Ala Pro His Thr Gly He Ser Phe Phe He Leu Ala Ala Thr Leu 
145 150 155 160 

gaa ctg gtg agt ttc tgc tat ttg age ttc ctg att ata tct ggt get 
GLu Leu Vol Ser Phe Cys Tyr Leu Ser Phe Leu He He Ser Gly Ala 

165 170 175 

ttt gtc acg cag tac ata cgt acc aaa aag aaa ctg get aaa gtt ggc 576 
Phe Val Thr Gin Tyr He Arg Thr Lys Lys Lys Leu Ala Lys Val Gly 

ISO 185 190 

aac tea ctg att ggt ttg atg ttc gtg ggt ttc get gcc ega ctg gcg 624 
Asn Ser Leu He Gly Leu Met Phe Val Gly Phe Ala Ala Arg Lea Ala 

195 200 205 

acg ctg caa tec tga 
Tfir Leu Gin Ser 
210 



240 



238 



336 



384 



432 



480 



528 



639 



-3- 



3. cDparMCHT RHK yfiK, onpeneJiHiomHH noBbimeHHyio ycTOHMHBOCTb SaicTepHH 
Escherichia coli k aMiiHOKHCJioxaM hjth hx anajioraM h hmcioiuhh cjie;iyiomyio 
HyKJieoTHZiHyio nocjieaoBarejibHOCTb (nocjienoBaTejitHocTb Nqj): 



gtg aca ccg acc 
riet Thr Pro Thr 
1 

get atg acg cca 
Ala Met Thr Pro 
20 

teg cat gga ttt 
Ser His Gly Phe 
35 

gga ttt ttg att 
Gly Phe Leu lie 
50 

gca gtg att gac 
Ala Val lie Asp 
65 

gca tat att qtc 
Ala Tyr lie Val 

gaa gac gga ctt 
Glu Asp Gly Leu 
IOC 

ttg cag ttt gtg 
I^u Gin Phe Val 

115 

teg aeg ttt gtt 
Ser Thr Phe Val 
130 

gtc age gtt ttg 
Val Ser Val Leu 
145 

gcg ctg geg ggg 
Ala Leu Ala Gly 

cag tta aat ate 
Gin Leu Asn lie 
180 

att tte tat taa 
He Phe Tyr 
195 



ctt tta agt get ttt 
Leu Leu Ser Ala Phe 
5 

gga ccg aae aat att 
Gly Pro Asn Asn He 

25 

egt caa agt acc cgc 
Arg Gin Ser Thr Arg 

* 40 
gtg atg tta etg tgt 
Val Met Leu Leu Cys 

55 

ccg gca gcg gta eae 
Pro Ala Ala Val His 
70 

tgg ctg gcg tgg aaa 
Tip Leu Ala Trp Lys 
85 

cag cca aaa cca ate 
Gin Ala Lys Pro He 
105 

aac gtc aaa ate att 
Asn Val Lys lie He 

120 

etg ccg caa aca cag 
Leu Pro Gin Thr Gin 
135 

etg gcg atg att ggg 
Leu Ala Met He Gly 
150 

cat ctg ttt cag cga 
His Leu Phe Gin Arg 
165 

gtg ctt gee ctg ttg 
Val Leu Ala Leu Leu 
185 



tgg act tac acc 
Trp Thr Tyr Thr 
10 

etc gcc ctt age 
Leu Ala Leu Ser 

gtg etg gca ggg 
Val Leu Ala Gly 
45 

gcg ggc att tea 
Ala Gly He Ser 
60 

ctt ttg agt tgg 
Leu Leu Ser Trp 
75 

ate gcc acc age 
He Ala Thr Ser 
90 

age ttt tgg gcc 
Ser Phe Trp Ala 

ttg tac ggt gtt 
Leu Tyr Gly Val 

125 

gcg tta age tgg 
Ala Leu Ser Trp 
140 

acg ttt ggc aat 
Thr Phe Gly Asn 
155 

ttg ttt cgc cag 
Leu Phe Arg Gin 
170 

ctg gtc tat tgc 
Leu Val Tyr Cys 



ctg att acc 48 
Leu He Thr 
15 

tct get acg 96 
Ser Ala Thr 
30 

atg agt ctg 144 
Met Ser Leu 

ttt tea etg 192 
Phe Ser Leu 

gcg ggg gcg 24 0 
Ala Gly Ala 
80 

cca aca aag 288 
Pro Thr Lys 
95 

age ttt get 336 

Ser Phe Ala 

110 

acg gca ctg 334 
Thr Ala Leu 

gta gtt ggc 432 
Val Val Gly 

gtg tgc tgg 480 
Val Cys Trp 
160 

tat ggt cgc 528 
Tyr Gly Arg 
175 

gcg gta cgc 576 

Ala Val Arg 

190 

588 



-V- 



4. OparMCHT ZIHK yggA, onpenejiJiioiUHH noBbimcHHyio ycTOiiHHBOCTb GaKxepHH 
Escherichia coli k aMHHOKHCJioTaM hjih hx aHanoraM h HMeramHil cnejiyioiuyio 
HyKJieoTHAHyio nocjiejioBaTejibHocTb (nocjieiioBaTejibHocTb N^4): 



gtg ttt tct tat tac 
Met Phe Ser Tyr Tyr 
1 5 
eta ccg etc ggt cca 
Leu Pro Leu Gly Pro 
20 

cgt cag tac cac att 
Arg Gin Tyr His lie 
35 

gtc ctg att tgc gcc 
Val Leu lie Cys Ala 
50 

teg ccg tgg ttg ctg 
Ser Pro Trp Leu Leu 
65 

ctg tgg tat ggt ttt 
Leu Trp Tyr Gly Phe 

85 

gag tta gcc age gcc 
Glu Leu Ala Ser Ala 
100 

gcc ace atg ttg gca 
Ala Thr Met Leu Ala 
115 

act ttt gtt gta ctg 
Thr Phe Val Val Leu 
130 

aaa cgc tgg ttt gca 
Lys Arg Trp Phe Ala 
145 

ttt ggt ctg get ctt 
Phe Gly Leu Ala Leu 
165 

gca aaa gca cag cgc 
Ala Lys Ala Gin Arg 
180 

ttt att gcc ttg cag 
Phe lie Ala Leu Gin 
195 

ttg tLc agt tag 



ttt caa ggt ctt 
Phe Gin Gly Leu 

caa aat get ttt 
Gin Asn Ala Phe 
25 

atg att gcc tta 
Met lie Ala Leu 
40 

ggg att ttt ggt 
Gly lie Phe Gly 
S5 

gcg ctg gtc acc 
Ala Leu Val Thr 
70 

ggc get ttt aaa 
Gly Ala Phe Lys 

gaa gtc atg aag 
Glu Val Met Lys 
105 

gtg acc tgg ctg 
Val Thr Trp Leu 
120 

ggc age ctt ggc 
Gly Ser Leu Gly 
135 

etc ggg aca att 
Leu Gly Thr lie 
150 

etc gca gcc tgg 
Leu Ala Ala Trp 

att ate aat ctg 
lie lie Asn Leu 
185 

ctg gcg aga gac 
Leu Ala Arg Asp 
200 



gca ctt ggg gcg 
Ala Leu Gly Ala 
10 

gtg atg aat cag 
Val Met Asn Gin 

ctt tgt get ate 
Leu Cys Ala lie 
45 

ggc age gcg tta 
Gly Ser Ala Leu 
60 

tgg ggc ggc gta 
Trp Gly Gly Val 
75 

aca gca atg age 
Thr Ala Met Ser 
90 

caa ggc aga tgg 
Gin Gly Arg Trp 

aat ccg eat gtt 
Asn Pro His Val 
125 

ggg caa ctt gat 
Gly Gin Leu Asp 
140 

age gcc tct ttc 
Ser Ala Ser Phe 
155 

ctg gca ccg cgt 
Leu Ala Pro Arg 
170 

gtt gtg gga tgt 
Val Val Gly Cys 

ggt att get cat 
Gly lie Ala His 
205 



get atg ate 48 
Ala Met lie 
15 

ggc ata cgt 96 
Gly lie Arg 
30 

age gat ttg 144 
Ser Asp Leu 

ttg atg cag .192 
Leu Met Gin 

gcc ttc ttg 240 
Ala Phe Leu 
80 

agt aat att 288 
Ser Asn lie 
95 

aaa att ate 336 
Lys lie lie 
110 

tac ctg gat 384 
Tyr Leu Asp 

gtg gaa cca 432 
Val Glu Pro 

ctg tgg ttc 480 
Leu Trp Phe 
160, 

ctg cgc acg 528 
Leu Arg Thr 
175 

gtt atg tgg 576 
Val Met Trp 
190 

gca caa gcc 624 
Ala Gin Ala 

636 



Leu Phe Ser 
210 



5. Cnoco6 nojiyHCHHii L-aMHHOKHCJiOT nyrcM icyjibTHBHpoBaHHH uiraMMOB- 
npoayueHTOB 6aKTepHH poiia Escherichia b no^pcoanmeH nHraxejibHOH cpeae c 
nocjie;iyiomHM Bbi^ejieHHeM h ohhctkoh ucjicboh aMHHOKHCJiOTbi. oTJiHnaiomHHCH 
TCM, HTO B KanecTBe npoayueHTOB HcnojibsyiOT 6aKTepHH E. coli, co^iep^aiuHe 
(j)parMeHT JJfiK no n. 1, hjih no n. 2, hjih no n. 3, hjih no n. 4, 



<E>parMeHTbi JIHK, onpeae^isiioimie noBbitueHHyio 
ycTOHHHBocTb SaKTepiifi Escherichia coli k 
aiviiiHOKucjiOTaivi iijih ii\ aHajioraM, ii cnocoS 

nOJiyHCHHSI L-aMHH0KHCJ10T 



Met Met Gin Leu Val His 


Leu 


Phe 


Met 


AsD Gla I li=> JEhr i-lr-* t Aso Pr-o 


1 5 








10 15 


I^u His Ala Val Tyr Leu 


Thr 


Val 


Gly 


Leu Phe Val He Thr Phe Phe 


20 






25 


30 


Asn Pro Gly Ala Asn Leu 


Phe 


Val 


Val 


Val Gin Thr Ser Leu Ala Ser 


35 




40 




45 


Gly Arg Arg Ala Gly Val 


Leu 


Thr 


Gly 


Leu Gly Val Ala Leu Gly Asp 


50 


55 






60 


Ala Phe Tyr Ser Gly Leu 


Gly 


Leu 


Phe 


Gly Leu Ala Thr Leu He Thr 


65 70 








75 80 


Gin Cys Glu Glu lie Phe 


Ser 


Leu 


He 


Arg He Val Gly Gly Ala Tyr 


85 








90 95 


L3U Leu Trp Phe Ala Trp 


Cys 


Ser 


Met 


Arg Arg Gin Ser Thr Pro Gin 


100 






105 


110 


Met Ser Tlvr Leu Gin Gin 


Pro 


lie 


Ser 


Ala Pro Trp Tyr Val Phe Phe 


115 




120 




125 


Arg AjL-g Gly Leu lie Thr 


Asp 


Leu 


Ser 


Asn Pro Gin Thr Val Leu Phe 


130 


135 






140 


Phe iLe Ser lie Phe Ser 


Val 


Thr 


Leu 


Asn Ala Glu Thr Pro Thr Trp 


145 150 








155 U'yQ 


Tvla Arg I^u Met Ala Trp 


Ala 


Gly 


He 


Val Leu Ala Ser He He Trp 


165 








170 ^ 175 


Arg Val Phe Leu Ser Gin 


Ala 


Phe 


Ser 


Leu Pro Ala Val Arg Arg Ala 


180 






185 


190 


Tyr Gly Arg Met Gin Arg 


Val 


Ala 


Ser 


Arg Val He Gly Ala He He 


195 




200 




205 


Gly Val Phe Ala Leu Arg 


Leu 


He 


Tyr 


Glu Gly Val Thr Gin Arg 


210 


215 






220 



Our. 1. rioc-ieaoBaTejibHocTB JVs 5 



4>parivieHTbi jIHK, onpeziejinioiiiiie noBbiuienHyio 
ycTofiHiiBOCTb GaKTepufi Escherichia coli k 
aiviiiHOKHCJioTaivi iijiii ii\ anajioraivi, h cnoco6 
nojiyMeHiin L-aMiiHOKiicjiOT 



Met 


Phe 


Ala Glu Tyr Gly Val Leu Asn Tyr Trp 


Thr 


Tyr Leu Val Gly 


1 








5 








10 






15 


Ala 


lie 


Phe 


He Val Leu Val Pro Gly Pro Asn 


Thr 


Leu Phe Val Leu 








20 








25 








30 


Lys 


Asn 


Ser 


Val 


Ser Ser Gly Met Lys Gly Gly 


Tyr 


Leu Ala Ala Cys 






35 








40 










45 




Phe 


lie Gly Asp Ma Va.1 teu. Met Phe 


Leu 


Ala Trp Ala Gly 




50 








55 










60 




Val 


Ala 


Tlvc 


Leu 


He Lys 


Thx 


Thr 


Pro 


lie 


Leu 


Phe 


Asn He Val Arg 


65 








70 










75 




80 


^•r 




Gly 


A.Ia 


Phe Tyr 


L-eu 


Leu 


IVr 


I.eu Gly 


Ser 


Lys He Leu Tyr 










85 








90 






95 




Tlir 


Leu Lys 


Gly Lys 


Asn 


Ser 


Glu 


Ala 


Lys 


Ser Asp Glu Pro Gin 








100 








105 








110 


Tyr 


Gly 


Ala 


He 


Phe Lys 


Arg 


Ala 


Leu 


He 


Leu 


Ser 


Leu Thr Asn Pro 






115 








120 










125 


Lys 


Ala 


He 


Leu 


Phe Tyr 


Val 


Ser 


Phe 


Phe 


Val 


Gin 


Phe He Asp Val 




130 








135 










140 


P^n 


Ala 


Pro 


His 


T>ir Gly 


He 


Ser 


Phe 


Phe 


He 


Leu 


Ala Ala Tb_r Leu 


145 








150 










155 




160 


Giu 


Leu 


Val 


Ser 


Phe Cys 


Tyr 


Leu 


Ser 


Phe 


Leu 


He 


He Ser Gly Ala 










165 








170 






175 


Phe 


VaL 


Thr 


Gln- 


Tyr He 


Arg 


Tlir 


Lys 


Lys 


Lys 


Leu 


Ala Lys Val Gly 








180 








185 








190 


Asn 


Ser 


Leu 


He Gly Leu 


Met 


Phe 


Val 


Gly 


Phe Ala Ala Arg Leu Ala 






195 








200 










205 



Thr Leu Gin Ser 



210 



<I>Hr. 2. riocjieaoBaTejiBHocTb JVb 6 



OparivieHTbi ^HK, onpeaejiniouiiie noBbimeHHyio 
ycTofiHiiBocTb GaKTepiiH Escherichia coli k 
arviiiiioKiicjioTaM hjiii iix anajioraivi, ii cnoco6 
noJiyneHiiH L-aMiiHOKiicjior 



Met 


Thr 


Pro 


Thr 


Leu 


Leu 


Ser 


Ala 


Phe 


Trp 


Thr 


Tyr 


Thr 


Leu 


He 


Thr 


1 








5 










10 










15 




Ala 


Met 


Thr 


Pro 
20 


Gly 


Pro 


Asn 


Asn 


He 
25 


Leu 


Ala 


Leu 


Ser 


Ser 
30 


Ala 


Thr 


Ser 


His 


Gly 
35 


Phe 


Arg 


Gin 


Ser 


Thr 
40 


Arg 


Val 


Leu 


Ala 


Gly 
45 


Met 


Ser 


Leu 


Gly 


Phe 


Leu 


He 


Val 


Met 


Leu 
55 


Leu 


Cys 


Ala 


Gly 


He 
60 


Ser 


Phe 


Ser 


Leu 


Ala 


Val 


He 


Asp 


Pro 


Ala 


Ala 


Val 


His 


Leu 


Leu 


Ser 


Trp 


Ala 


Gly 


Ala 


65 










70 










75 










80 


Ala 


Tyr 


He 


Val 


Trp 
85 


Leu 


Ala 


Trp 


Lys 


He 
90 


Ala 


Thr 


Ser 


Pro 


Thr 
95 


Lys 


Glu 


Asp 


Gly 


Leu 
100 


Gin 


Ala 


Lys 


Pro 


He 
105 


Ser 


Phe 


Trp 


Ala 


Ser 
110 


Phe 


Ala 


Leu 


Gin 


Phe 
115 


Val 


Asn 


Val 


Lys 


He 
120 


He 


Leu 


Tyr 


Gly 


Val 
125 


Thr 


Ala 


Leu 


Ser 


Thr 

130 


Phe 


Val 


Leu 


Pro 


Gin 
135 


Thr 


Gin 


Ala 


Leu 


Ser 
-140 


Trp 


Val 


Val 


Gly 


Val 


Ser 


Val 


Leu 


Leu 


Ala 


Met 


He 


Gly 


Thr 


Phe 


Gly 


Asn 


Val 


Cys 


Trp 


145 










150 










155 










160 


Ala 


Leu 


Ala 


Gly 


His 
165 


Leu 


Phe 


Gin 


Arg 


Leu 
170 


Phe 


Arg 


Gin 


Tyr 


Gly 
175 


Arg 


Gin 


Leu 


Asn 


He 
180 


Val 


Leu 


Ala 


Leu 


Leu 
185 


Leu 


Val 


Tyr 


Cys 


Ala 
190 


Val 


Arg 



He Phe Tyr 
195 



<I>Hr. 3. nocjieaoBarejibHocTb JVs 7 



OparMCHTbi ilHK, onpenejiHioiiiue noBbiuieHHvio 
ycTOHHiiBOCTb 6aKTepiiH Escherichia coli k 
aiviiiHOKiicjiOTaivf hjih iix anajioraivi, u cnoco6 
nojiyHeHiin L-aiviiiHOKiicjioT 



Met 


Phe 


Ser 


Tyr 


Tyr 


Phe 


Gin Gly 


Leu Ala Leu Gly 


Ala 


Ala 


Met 


He 


1 








5 






10 






15 




i>eu 


Fro 


JLieu 


Liiy 


fro 


Gin 


Asn Ala 


Fne val net. Asn 


Gin 


Gly 


xle 


Arg 








20 








25 




30 




Arg 


Gin 


Tyx 


His 


He 


Met 


He Ala 


Leu Leu Cys Ala 


He 


Ser 


Asp 


Leu 






35 








40 




45 








Val 


Leu 


He 


Cys 


Ala 


Gly 


He Phe 


Gly Gly Ser Ala 


Leu 


Leu 


Met 


Gin 




50 










55 


60 










Ser 


Pro 


Trp 


Leu 


Leu 


Ala 


Leu Val 


Thr Trp Gly Gly 


Val 


Ala 


Phe 


Leu 


65 










70 




75 








80 


Leu 


Trp 


Tyr 


Gly 


Phe 


Gly 


Ala Phe 


Lys Thr Ala Met 


Ser 


Ser 


Asn 


He 










85 






90 






95 




Glu 


Leu 


Ala 


Ser 


Ala 


Glu 


Val Met 


Lys Gin Gly Arg 


Trp 


Lys 


He 


He 








100 








105 




110 






Ala 


Thr 


Met 


liBU 


Ala 


Val 


Tl-ur Trp 


Leu Asn Pro His 


Val 


Tyr 


Leu 


Asp 






115 








120 




125 






Phe 


Val 


Val 


Leu 


Gly 


Ser Leu 


Gly Gly Gin Leu 


Asp 


Val 


Glu 


Pro 




130 










135 


140 










Lys 


Arg 


Trp 


Phe 


Ala 


Leu 


Gly Thr 


He Ser Ala Ser 


Phe 


Leu 


Trp 


Phe 


145 










150 




155 








160 


Phe 


Gly 


Leu 


Ala 


Leu 


Leu 


Ala Ala 


Trp Leu Ala Pro 


Arg 


Leu 


Arg 


Thr 










165 






170 






175 




Ala 


Lys 


Ala 


Gin 


Arg 


He 


He Asn 


Leu Val Val Gly 


Cys 


Val 


Met 


Trp 








180 








185 




190 






Phe 


lie 


Ala 


Leu 


Gin 


Leu 


Ala Arg 


Asp Gly He Ala 


His 


Ala 


Gin 


Ala 






195 








200 




205 









Leu Phe Ser 



210 



Owr. 4. FTocieiioBaTejibHocTb JVb 8 



PEOEPAT 

OPATMEHTbl ;mK, OnPEflEJUDOmHE nOBbllllEHHyiO 
yCTOP™BOCTb BAKTEPHH ESCHRICHIA COLI K AMHHOKHCJIOTAM 
HJM HX AHAJIOFAM. H CnOCOB nOJlYHEHmi L-AMHHOKHCJIOT 

H3o6peTeHHe othochtch k 6HOTexH0JiorHH h reHCTHHecKOH HH>KeHepHH. BauBJienbi 
c})parMeHTbi AHK yahN, yeaS, yfiK, yggA, KoaHpyiouiHe CHHrea 6ejiKOB, 
npHflaioiuHx 6aKTepi«M Escherichia coli noBbiuieHHyio ycroHHHBOCTb k 
aMHHOKHCJioxaM HjiH HX aHajioraM. Ha ochobc 3thx (|)parMeHTOB CKOHCxpyHpoBaHbi 
uiTaMMbi 6aKTepHH E. coli, oSjiaaaiomHe noBbimcHHOH cnoco6HocTbio k npoayKUHH 
L-jiH3HHa, L-TpeoHHHa, L-rjiyraMHHOBOH khcjiotw, L-rHCTHflHHa, L-npojiHHa, L- 
ajiaHHHa, L-aprHHHHa, L-BajiHHa h L-HSOJieiiuHHa. OnHcaH cnoco5 nojiyHCHHa 

aMHHOKHCJlOT C HCnOJIbSOBaHHeM HOBblX UITaMMOB-npOflyueHTOB. 



